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DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward. for 10,000 years
Case title: DITTY Long-Terin Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 1

---- DATA LIBRARIES USED ------------------------------------------(File)-----

Master Radionuclide Data: (2)
Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)
PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)

Fresh Water Bioaccumulation Factors: (9)
Bioaccumulation Factor Library - (30-Aug-88) RAP

External Exposure D.F.'s: (10)
External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)

Inhalation/Ingestion D.F.'s: (30)
Worst-Case Solubilities, DITTY Internal Dose Factors (SvBq) (23-Jul-93 PDR)

Waterborne Release Data: (31)
DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST --------------
C 14 TC99 1129 U 238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing
Pathway Period Yield Consumption Pathway Usage

(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.OE+01 1.5E+00 1.5E+01 FISH 3.OE-01
OTHER VEG 9.OE+01 4.OE+00 2.8E+02 CRUSTACEA O.0E+00
EGGS 9.OE+01 8.4E-01 2.OE+01 MOLLUSES O.0E+00
MILK 3.OE+01 1.3E+00 2.3E+02 PLANTS O.0E+00
BEEF 9.OE+01 8.4E-01 4.OE+01 DRINKING WATER 4.4E+02

PORK 9.OE+01 8.4E-01 3.OE+01 SEDIMENT EXPOSU 1.7E+01
POULTRY 9.OE+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS ------------------------------- -------

River Flow Rate, (ft3/sec) : 1.2E+05 Months/Year Irrigated : 6.0E+00
Reconcentration Ratio : 1.0E+00 Irrigation Rate
Mixing Ratio : 1.0E+00 (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) ------------------

Radio- Period/ Period/ Period/ Period/ Period/

nuclide Activity Activity Activity Activity Activity

C 14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00 101 1.OE-01

TC99 33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00

38 7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00

43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00

48 7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00

53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00

58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00

63 7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00

68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00

73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00

78 7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00

83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00

88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00

93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00

98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.OE-03
38 7.0E-03 39 7.OE-03 40 7.0E-03 41 7.OE-03 42 7.OE-03



43 7.OE-03 44 7.0E-03 45 7.0E-03 46 7.OE-03 47 7.0E-03
48 7.0E-03 49 7.OE-03 50 7.OE-03 51 7.OE-03 52 7.OE-03
53 7.OE-03 54 7.OE-03 55 7.0E-03 56 7.OE-03 57 7.OE-03
58 7.OE-03 59 7.OE-03 60 7.0E-03 61 7.OE-03 62 7.0E-03
63 7.OE-03 64 7.OE-03 65 7.OE-03 66 7.OE-03 67 7.0E-03
68 7.OE-03 69 7.0E-03 70 7.0E-03 71 7.OE-03 72 7.0E-03
73 7.0E-03 74 7.OE-03 75 7.OE-03 76 7.OE-03 77 7.OE-03
78 7.0E-03 79 7.0E-03 80 7.0E-03 81 7.0E-03 82 7.0E-03
83 7.OE-03 84 7.OE-03 85 7.OE-03 86 7.OE-03 87 7.OE-03
88 7.OE-03 89 7.OE-03 90 7.OE-03 91 7.OE-03 92 7.0E-03
93 7.OE-03 94 7.OE-03 95 7.OE-03 96 7.OE-03 97 7.OE-03
98 7.OE-03 99 7.OE-03 100 7.0E-03 101 5.5E-04

U 238 33 3.6E-01 34 4.5E-01 35 4.5E- 01 36 4.5E-01 37 4.5E-01
38 4.5E-01 39 4.5E-01 40 4.5E-01 41 4.5E-01 42 4.5E-01
43 4.5E-01 44 4.5E-01 45 4.5E-01 46 4.5E-01 47 4.5E-01
48 4.5E-01 49 4.5E-01 50 4.5E-01 51 4.5E-01 52 4.5E-01
53 4.5E-01 54 4.5E-01 55 4.5E-01 56 4.5E-01 57 4.5E-01
58 4.5E-01 59 4.5E-01 60 4.5E-01 61 4.5E-01 62 4.5E-01
63 4.5E-01 64 4.5E-01 65 4.5E-01 66 4.5E-01 67 4.5E-01
68 4.5E-01 69 4.5E-01 70 4.5E-01 71 4.5E-01 72 4.5E-01
73 4.5E-01 74 4.5E-01 75 4.5E-01 76 4.5E-01 77 4.5E-01
78 4.5E-01 79 4.5E-01 80 4.5E-01 81 4.5E-01 82 4.5E-01
83 4.5E-01 84 4.5E-01 85 4.5E-01 86 4.5E-01 87 4.5E-01
88 4.5E-01 89 4.5E-01 90 4.5E-01 91 4.5E-01 92 4.5E-01
93 4.5E-01 94 4.5E-01 95 4.5E-01 96 4.5E-01 97 4.5E-01
98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02

NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02 37 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42 1.6E-02
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47 1.6E-02
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52 1.6E-02
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57 1.6E-02
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62 1.6E-02
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67 1.6E-02
68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72 1.6E-02
73 1.6E-02 74 1.6E•02 75 1.6E-02 76 1.6E-02 77 1.6E-02
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82 1.6E-02
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87 1.6E-02
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92 1.6E-02
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97 1.6E-02
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)

Executed on: 06/21/96 at 07:04:30.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
----------
1990.

-------
2.9E+05

2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06

^



DITTY Dose Calculation Program

(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)

Executed on: 06/21/96 at 07:04:30.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

---------
until

----------
until

----------

34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.OOE+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02

52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02
62 6260. 3.03E+02



63 6330. 3.15E+02
64 6400. 3.28E+02
65 6470. 3.41E+02
66 6540. 3.54E+02
67 6610. 3.67E+02
68 6680. 3.80E+02
69 6750. 3.94E+02
70 6820. 4.07E+02
71 6890. 4.21E+02
72 6960. 4.35E+02
73 7030. 4.48E+02
74 7100. 4.63E+02
75 7170. 4.77E+02



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
°-------

76
----------

7240.
----------
4.91 E+02

77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02

until until.;
144 12000. 8.96E+02



Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent

Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 4.5E+01 2.1E-03 4.5E+01 5
TC 99 5.OE+02 3.1E-04 5.OE+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH 234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 5.4E-05 3.3E-03 3.3E-03 0
NP 237 2.OE+02 9.8E-04 2.OE+02 21
PA 233 2.OE-03 2.3E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose

Organ Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01
R Marrow 1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid 3.3E+01 3.OE-02 1.0E+00
Bone Sur 1.3E+02 3.OE-02 3.9E+00
Stomach 1.1E+02 6.OE-02 6.8E+00
LL Int. 2.2E+01 6.OE-02 1.3E+00
Kidneys 2.0E+01 6.OE-02 1.2E+00
UL Int. 8.6E+00 6.OE-02 5.1E-01
Liver 5.2E+00 6.OE-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01

External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;

that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 8

Maximum Dose Increment Received By Individual (rem)

In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent

Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 2.4E-07 1.1E-11 2.4E-07 5
TC 99 2.7E-06 1.6E-12 2.7E-06 55
I 129 5.4E-08 1.7E-13 5.4E-08 1
U 238 8.2E-07 1.7E-13 8.2E-07 17
TH 234 8.6E-11 1.1E-10 2.OE-10 0
PA 234 2.9E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0

---- ŷ/^ ^;--^



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01
TC 99 1.0E+00 1.1E+02 2.OE+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04
U 238 1.2E-01 1.6E-01 2.3E-01 8.OE-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01
TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.OE-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.OE-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.OE-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.OE-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1 E-01 1.2E-01 2.OE+01 0.0E+00
TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.OE-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.OE-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.IE+00 3.3E+01 2.OE+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air
Submer- Exter-

Radionuclide sion nal

-----------
C 14

---- ------- -------
5.2E-114.1E-05

TC 99 5.OE-12 6.1E-06
I 129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1 E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)

Executed on: 06/21/96 at 07:04:30.8 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

--------------- ------- ------- ------- ------- ------- ------- ------- -------

Inhalation 8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.OE-04 4.4E-05

Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.OE+01 6.6E+01 6.4E+00 1.7E+00

Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01

Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.OE-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation 4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04

Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.OE+00

Ingestion (Aqua) 8.1 E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00

Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.OE+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
5

C14
1129
NP237
TC99
U 238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=O.,
PL 1(1)=29483 0., 39153 8.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,43 8.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1. 5, 4., 0. 84,1. 3, 3* 0. 84,
&END

5
C14 5
1990. 0.0
4244. 0.0
4245. 0.0183
8995. 0.0183
8996. 0.0

1129 5
1990. 0.0
4244. 0.0
4245. 0.0001
8995. 0.0001
8996. 0.0
NP237 5
1990. 0.0
4244. 0.0
4245. 0.00023
8995. 0.00023
8996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.1126
8995. 0.1126
8996. 0.0

U 238 5



1990. 0.0
4244. 0.0
4245. 0.0064
8995. 0.0064
8996. 0.0



DITTY Dose Calculation Program

(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 1

---- DATA LIBRARIES USED ------------------------------------------(File)-----

Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)

Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)

Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (30-Aug-88) RAP

External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)

Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)

Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST --------------

C 14 TC99, 1129 U 238 TH234 PA234 NP237

PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing
Pathway Period Yield Consumption Pathway Usage

(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.OE+01 1.5E+00 1.5E+01 FISH 3.OE-01

OTHER VEG 9.OE+01 4.OE+00 2.8E+02 CRUSTACEA O.0E+00

EGGS 9.OE+01 8.4E-01 2.0E+01 MOLLUSES O.0E+00

MILK 3.OE+01 1.3E+00 2.3E+02 PLANTS O.0E+00

BEEF 9.OE+01 8.4E-01 4.OE+01 DRINKING WATER 4.4E+02

PORK 9.OE+01 8.4E-01 3.OE+01 SEDIMENT EXPOSU 1.7E+01

POULTRY 9.OE+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS ----------------------------------------

River Flow Rate, (ft3/sec) : 1.2E+05 Months/Year Irrigated : 6.0E+00

Reconcentration Ratio : I.OE+00 Irrigation Rate

Mixing Ratio : 1.0E+00 (liters/m2/month) : 1.5E+02

Input Prepared By:

Input Checked By:

Date:

Date:

/



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio- Period/ Period/ Period/ Period/ Period/

nuclide Activity Activity Activity Activity Activity

C 14 33 1AE+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01

TC99 33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 50 7.9E+00 51, 7.9E+00 52 7.9E+00
53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.OE-03 35 7.OE-03 36 7.OE-03 37 7.0E-03
38 7.0E-03 39 7.OE-03 40 7.OE-03 41 7.OE-03 42 7.OE-03



43 7.0E-03 44 7.0E-03 45 7.0E-03 46 7.0E-03 47 7.0E-03
48 7.0E-03 49 7.0E-03 50 7.OE-03 51 7.0E-03 52 7.0E-03
53 7.OE-03 54 7.OE-03 55 7.0E-03 56 7.0E-03 57 7.OE-03
58 7.OE-03 59 7.OE-03 60 7.OE-03 61 7.OE-03 62 7.OE-03
63 7.OE-03 64 7.0E-03 65 7.OE-03 66 7.0E-03 67 7.OE-03
68 7.OE-03 69 7.0E-03 70 7.OE-03 71 7.0E-03 72 7.0E-03
73 7.OE-03 74 7.OE-03 75 7.OE-03 76 7.OE-03 77 7.OE-03
78 7.0E-03 79 7.OE-03 80 7.OE-03 81 7.OE-03 82 7.0E-03
83 7.0E-03 84 7.OE-03 85 7.OE-03 86 7.0E-03 87 7.OE-03
88 7.OE-03 89 7.0E-03 90 7.0E-03 91 7.0E-03 92 7.OE-03
93 7.0E-03 94 7.OE-03 95 7.OE-03 96 7.OE-03 97 7.OE-03
98 7.OE-03 99 7.OE-03 100 7.OE-03 101 5.5E-04

U 238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01
38 4.5E-01 39 4.5E-01 40 4.5E-01 41 4.5E-01 42 4.5E-01
43 4.5E-01 44 4.5E-01 45 4.5E-01 46 4.5E-01 47 4.5E-01
48 4.5E-01 49 4.5E-01 50 4.5E-01 51 4.5E-01 52 4.5E-01
53 4.5E-01 54 4.5E-01 55 4.5E-01 56 4.5E-01 57 4.5E-01
58 4.5E-01 59 4.5E-01 60 4.5E-01 61 4.5E-01 62 4.5E-01
63 4.5E-01 64 4.5E-01 65 4.5E-01 66 4.5E-01 67 4.5E-01
68 4.5E-01 69 4.5E-01 70 4.5E-01 71 4.5E-01 72 4.5E-01
73 4.5E-01 74 4.5E-01 75 4.5E-01 76 4.5E-01 77 4.5E-01

78 4.5E-01 79 4.5E-01 80 4.5E-01 81 4.5E-01 82 4.5E-01
83 4.5E-01 84 4.5E-01 85 4.5E-01 86 4.5E-01 87 4.5E-01
88 4.5E-01 89 4.5E-01 90 4.5E-01 91 4.5E-01 92 4.5E-01
93 4.5E-01 94 4.5E-01 95 4.5E-01 96 4.5E-01 97 4.5E-01
98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02

NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02 37 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42 1.6E-02
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47 1.6E-02
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52 1.6E-02
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57 1.6E-02
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62 1.6E-02
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67 1.6E-02

68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72 1.6E-02
73 1.6E-02 74 1.6E-02 75 1.6E-02 76 1.6E-02 77 1.6E-02
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82 1.6E-02
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87 1.6E-02
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92 1.6E-02
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97 1.6E-02
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03 ,



DITTY Dose Calculation Program

(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 3

---- POPULATION DATA

Population for Chronic Waterbome Release at the following Times A.D.:

Time Population

1990. 2.9E+05

2100. 3.9E+05

2200. 4.3E+05

2300. 4.7E+05

2990. 1.3E+06

11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

---------
until

----------
until

----------

34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01

42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02

52 5560. 1.85E+02

53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02
62 6260. 3.03E+02



63 6330. 3.15E+02
64 6400. 3.28E+02

65 6470. 3.41E+02

66 6540. 3.54E+02

67 6610. 3.67E+02

68 6680. 3.80E+02
69 6750. 3.94E+02

70 6820. 4.07E+02

71 6890. 4.21 E+02
72 6960. 4.35E+02
73 7030. 4.48E+02
74 7100. 4.63E+02

75 7170. 4.77E+02



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

•--------
76

----------
7240.

----------
4.91 E+02

77 7310. 5.06E+02
78 7380. 5.20E+02

79 7450. 5.35E+02
80 7520. 5.50E+02

81 7590. 5.65E+02
82 7660. 5.80E+02

83 7730. 5.95E+02

84 7800. 6.11E+02

85 7870. 6.26E+02

86 7940. 6.42E+02

87 8010. 6.58E+02
88 8080. 6.74E+02

89 8150. 6.90E+02

90 8220. 7.06E+02
91 8290. 7.23E+02

92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02

96 8640. 8.07E+02

97 8710. 8.24E+02

98 8780. 8.41E+02

99 8850. 8.59E+02

100 8920. 8.77E+02

101 8990. 8.94E+02
102 9060. 8.96E+02

until until
144 12000. 8.96E+02



Dose in units of person-rem;

that is the cumulative population dose received by the local population

over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent

Radio- Dose External Dose Of.Total
nuclide Equivalent Dose Equivalent Dose

C 14 4.5E+01 2.1E-03 4.5E+01 5
TC 99 5.OE+02 3.1E-04 5.OE+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH 234 1.6E-02 2.IE-02 3.7E-02 0
PA 234 5.4E-05 3.3E-03 3.3E-03 0
NP 237 2.OE+02 9.SE-04 2.OE+02 21
PA 233 2.0E-03 2.3E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 7

Maximum Dose Increment Received By Population

In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative

Dose Weighting Dose

Organ Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1 E+00 1.5E-01 3.1E-01
R Marrow 1.2E+01 1.2E-01 1.5E+00
Lung 2.1 E+00 1.2E-01 2.5E-01
Thyroid 3.3E+01 3.OE-02 1.OE+00
Bone Sur 1.3E+02 3.OE-02 3.9E+00
Stomach 1.1E+02 6.0E-02 6.8E+00
LL Int. 2.2E+01 6.0E-02 1.3E+00
Kidneys 2.OE+01 6.OE-02 1.2E+00
UL Int. 8.6E+00 6.OE-02 5.1 E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01

External Dose 1.0E-03

Lifetime Effective Cumulative

Dose Equivalent 1.8E+01

Dose in units of person-rem;

that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.

^



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 8

Maximum Dose Increment Received By Individual (rem)

In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent

Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 2.4E-07 1.1E-11 2.4E-07 5

TC 99 2.7E-06 1.6E-12 2.7E-06 55
I 129 5.4E-08 1.7E-13 5.4E-08 1
U 238 8.2E-07 1.7E-13 8.2E-07 17
TH 234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 2.9E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0

--^-^ , 6

' ^/ 8iy Xl^



DITTY Dose Calculation Program

(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 9

Population Internal Dose To Organ by Radionuclide

In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 I.OE+00 1.l E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00

I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.OE-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.OE-07

PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.OE-08 1.4E-07 4.3E-08

NP 237 5.4E-04 5.OE-03 1.2E-02 6.6E-02 2.OE-01 8.8E+01 7.1E+00 6.OE-01

hA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.OE-06 2.8E-06 8.5E-07

Total internal 2.IE+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

--=---------
C 14

--- ------- ------- ------- ------- -------
9.2E-01 9.2E-01 9.2E-01 O.0E+00 0.0E+00

TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00

I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00

U 238 1.2E-01 1.1 E-01 1.2E-01 2.OE+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.OE-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.OE-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00

PA 233 1.0E-05 1.1E-06 2.OE-08 1.4E-06 9.6E-07

--------------- ------- ------ ------- ------- -------
Total internal 2.7E+00 2.1E+00 3.3E+01 2.OE+01 5.2E+00

opulation Air Submersion and External Incremental Dose by Radionuclide

In Year 9060 (70-yr Time Period Number No: 101)



Air
Submer- Exter-

Radionuclide sion nal

-----------
C 14

---- ------- -------
5.2E-114.1E-05

TC 99 5.0E-12 6.1E-06

I 129 I.OE-12 6.3E-07

U 238 1.0E-12 6.3E-07

TH 234 1.7E-10 4.2E-04

PA 234 2.4E-11 6.5E-05

NP 237 3.8E-12 1.9E-05

PA 233 6.1E-114.6E-04

Total external 3.1 E-10 I.OE-03

Dose in units of person-rem;

that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation 8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.OE-05 3.6E-03 3.OE-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.IE-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.OE-01
--------------- ------- ------- ------- ------- ------- ------- ------- -------
Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

--------------- ------- ------- ------- ------- -------
Inhalation 4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.OE+00
Ingestion (Aqua) 8.1 E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.OE-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01
--------------- ------- ------- ------- ------- -------
Total internal 2.7E+00 2.1E+00 3.3E+01 2.OE+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)

5

C14

1129
NP237

TC99
U 238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=O.,
PLl (1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,43 8.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,3 0., 8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90., 90.,90.,30.,3 * 90.,
YELD(1)=1.5,4., 0.84,1.3,3 * 0.84,
&END

5
C14 5
1990. 0.0
4244. 0.0
4245. 0.0183

8995. 0.0183
8996. 0.0

1129 5
1990. 0.0
4244. 0.0
4245. 0.0001
8995. 0.0001
8996. 0.0
NP237 5
1990. 0.0
4244. 0.0
4245. 0.00023
8995. 0.00023

8996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.1126
8995. 0.1126
8996. 0.0
U 238 5



1990. 0.0
4244. 0.0
4245. 0.0064
8995. 0.0064
8996. 0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 1

---- DATA LIBRARIES USED ------------------------------------------(File)-----

Master Radionuclide Data: (2)
Radionuclide Master Library - Long Times (23-July-93 PDR)

Food Concentration Ratios: (8)
PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)

Fresh Water Bioaccumulation Factors: (9)
Bioaccumulation Factor Library - (30-Aug-88) RAP

External Exposure D.F.'s: (10)
External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)

Inhalation/Ingestion D.F.'s: (30)
Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)

Waterborne Release Data: (31)
DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST -------------
C 14 TC99 1129 U 238 TH234 PA234 NP237
PA233

TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing
Pathway Period Yield Consumption Pathway Usage

(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01
OTHER VEG 9.0E+01 4.OE+00 2.8E+02 CRUSTACEA O.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES O.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS O.0E+00
BEEF 9.OE+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.OE+01 8.4E-01 3.OE+01 SEDIMENT EXPOSU 1.7E+01
POULTRY 9.OE+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS ----------------------------------------

River Flow Rate, (ft3/sec) : 1.2E+05 Months/Year Irrigated : 6.0E+00
Reconcentration Ratio I.OE+00 Irrigation Rate
Mixing Ratio : 1.0E+00 (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio- Period/ Period/ Pgriod/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C 14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01

TC99 33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.OE-03 35 7.0E-03 36 7.OE-03 37 7.0E-03
38 7.OE-03 39 7.OE-03 40 7.0E-03 4 1 7.OE-03 42 7. OE-03



43 7.OE-03 44 7.0E-03 45 7.0E-03 46 7.0E-03 47 7.OE-03
48 7.0E-03 49 7.OE-03 50 7.0E-03 51 7.OE-03 52 7.0E-03
53 7.OE-03 54 7.0E-03 55 7.0E-03 56 7.OE-03 57 7.0E-03
58 7.OE-03 59 7.0E-03 60 7.0E-03 61 7.OE-03 62 7.0E-03
63 7.OE-03 64 7.OE-03 65 7.OE-03 66 7.OE-03 67 7.0E-03
68 7.OE-03 69 7.0E-03 70 7.0E-03 71 7.OE-03 72 7.0E-03
73 7.OE-03 74 7.OE-03 75 7.OE-03 76 7.OE-03 77 7.OE-03
78 7.OE-03 79 7.OE-03 80 7.OE-03 81 7.OE-03 82 7.0E-03
83 7.OE-03 84 7.OE-03 85 7.OE-03 86 7.OE-03 87 7.OE-03
88 7.OE-03 89 7.0E-03 90 7.OE-03 91 7.OE-03 92 7.0E-03
93 7.OE-03 94 7.OE-03 95 7.OE-03 96 7.OE-03 97 7.OE-03
98 7.OE-03 99 7.OE-03 100 7.OE-03 101 5.5E-04

U 238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01
38 4.5E-01 39 4.5E-01 40 4.5E-01 41 4.5E-01 42 4.5E-01
43 4.5E-01 44 4.5E-01 45 4.5E-01 46 4.5E-01 47 4.5E-01
48 4.5E-01 49 4.5E-01 50 4.5E-01 51 4.5E-01 52 4.5E-01
53 4.5E-01 54 4.5E-01 55 4.5E-01 56 4.5E-01 57 4.5E-01
58 4.5E-01 59 4.5E-01 60 4.5E-01 61 4.5E-01 62 4.5E-01
63 4.5E-01 64 4.5E-01 65 4.5E-01 66 4.5E-01 67 4.5E-01
68 4.5E-01 69 4.5E-01 70 4.5E-01 71 4.5E-01 72 4.5E-01
73 4.5E-01 74 4.5E-01 75 4.5E-01 76 4.5E-01 77 4.5E-01
78 4.5E-01 79 4.5E-01 80 4.5E-01 81 4.5E-01 82 4.5E-01
83 4.5E-01 84 4.5E-01 85 4.5E-01 86 4.5E-01 87 4.5E-01
88 4.5E-01 89 4.5E-01 90 4.5E-01 91 4.5E-01 92 4.5E-01
93 4.5E-01 94 4.5E-01 95 4.5E-01 96 4.5E-01 97 4.5E-01
98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02

NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02 37 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42 1.6E-02
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47 1.6E-02
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52 1.6E-02
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57 1.6E-02
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62 1.6E-02
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67 1.6E-02
68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72 1.6E-02
73 1.6E-02 74 1.6E-02 75 1.6E-02 76 1.6E-02 77 1.6E-02
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82 1.6E-02
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87 1.6E-02
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92 1.6E-02
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97 1.6E-02
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population

1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

---------
until

----------
until

----------

34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02
62 6260. 3.03E+02



63 6330. 3.15E+02
64 6400. 3.28E+02
65 6470. 3.41E+02
66 6540. 3.54E+02
67 6610. 3.67E+02
68 6680. 3.80E+02
69 6750. 3.94E+02
70 6820. 4.07E+02
71 6890. 4.21E+02
72 6960. 4.35E+02
73 7030. 4.48E+02
74 7100. 4.63E+02
75 7170. 4.77E+02



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
•---------

76
----------

7240.
----------
4.91E+02

77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02

until until
144 12000. 8.96E+02



Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.

\



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent

Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 4.5E+01 2.1E-03 4.5E+01 5
TC 99 5.OE+02 3.1 E-04 5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 I
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH 234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 5.4E-05 3.3E-03 3.3E-03 0
NP 237 2.OE+02 9.8E-04 2.0E+02 21
PA 233 2.0E-03 2.3E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose

Organ Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1 E-01
R Marrow 1.2E+0 1 1.2E-0 1 1.5E+00
Lung 2.1 E+00 1.2E-01 2.5E-01
Thyroid 3.3E+01 3.OE-02 1.0E+00
Bone Sur 1.3E+02 3.OE-02 3.9E+00
Stomach 1.1E+02 6.OE-02 6.8E+00
LL Int. 2.2E+01 6.OE-02 1.3 E+00
Kidneys 2.OE+01 6.OE-02 1.2E+00
UL Int. 8.6E+00 6.OE-02 5.1E-01
Liver 5.2E+00 6.OE-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent

Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 2.4E-07 1.1E-11 2.4E-07 5
TC 99 2.7E-06 1.6E-12 2.7E-06 55
I 129 5.4E-08 1.7E-13 5.4E-08 1
U 238 8.2E-07 1.7E-13 8.2E-07 17
TH 234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 2.9E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 5.2E-12 1.OE-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0

^6



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01
TC 99 1.0E+00 1.1E+02 2.OE+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04
U 238 1.2E-01 1.6E-01 2.3E-01 8.OE-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01
TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.OE-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.OE-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.OE-03 1.2E-02 6.6E-02 2.OE-01 8.8E+01 7.1E+00 6.OE-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.OE-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1 E-01 1.2E-01 2.OE+01 0.0E+00
TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.OE-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air
Submer- Exter-

Radionuclide sion nal

C 14 5.2E-114.1E-05
TC 99 5.OE-12 6.1E-06
I 129 1 AE-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1 AE-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
--------------- ------- ------- ------- ------- ------- ------- ------- -------
Inhalation 8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.OE-05 3.6E-03 3.OE-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.IE-01 7.0E-01 3.7E+01 3.6E+00 8.IE-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.OE-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation 4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.OE-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01
--------------- ------- ------- ------- ------- -------
Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.

1^\
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Sheett n z/O

y4 ACTION SCHEDULE FE1S SCHEDULE
DEIS CHAPTER 3 SCHEDULE Dumtion Duration

Cootinued Operations 1997-2097 100 yrs 1997-2097 100 Ym

LONG TERM MANAGEMENTSCHEDULE

Contlnued Operations

Consbucl'an

WaSte Retrieval 2033-2037 2083-2087 4 yrs each 033-2037 2083-2087 4 ym ea-

ryaw7ankg 2033-2037 2083-2087 4ymeach 033-2037 2083-2087 4yr>ea.

OPeratbns 2037-2042 2087-2092 5 ym each 037-2042 2087-2092 5 yrs ea

O80

Monitoring & Maintenanee

2042-2047

1997-2097

2092-2097

42-49.92-99
forWR&T 5ym

f 00 ym

042-2047

1997-2097

2092-2097 5ym

100 Ym

IN SITU FILL AND CAP SCHEDULE
Continued Opemtions 1997-2009 12 ym 1997-2009 12 Ym

Research and Development N/A wA

Construotion 2003-2005 2ym 003-2005 2Ym

Operation 2000-2009 9ym 000-2009 9Ym

D&D 2009-2012 3ym 009-2012 3Ym

Monitar'ngandMaintenarca 2009-2029 20ym 009-2029 20ym

Cbsure 2012-2029 17 ym 012-2029 17 ym

Post Closure Mondorvg 2029-2129 100 ym 029-2129 100 Ym

IN SITU VITRIFICATION SCHEDULE
DEIS CHAPTER 3 SCHEDU LE FEIS

Continued Operations 1997-2013 16 yrs 1997-2013 16 Ym

ResearNMandDevelopmenl 1997-2002 5ym 1997-2002 5Ym

Con.qWUion 1998-2016 18ym 1999-2016

OpemUon 2005-2016 11 yrs 005-2018 11 yrs

DSTevaporeti0n 2000-2005 Sym 2000-2006 5ym

ISV strat up

ISyOPeration

2005-2008

2018-2013

3 yra

5ym

2005-2008

2008-2013

3 ym

5ym

D8D

MonBoring and Maintenanca

2013-2016

2016-2033

3ym

17 yrs

2013-2016

2016-2033

3yn

17 yrs

Closure 2016-2033 17 yrs 2016-2033 17 ym

PostClosureMonitaring 2033-2133 100ym 2033-2133 100Ym

EX SITUI tMTFaMICDIATE SEPARATIONS

ConUnuedOperations

SCHEDULE
DEIS CHAPTER 3 SCHED ULE

1997Q022 25ym

ResearN and Development 1995-2018 23 yrs 1997-2018 21 Ym

Conswction

Waste ReMeval and Tmnsfar 1998-2017 19 yrs 1998-2017 19 yrs

WaeleTreatment 1997-2007 10ym 1999-2009 10ym

HLW 003-2009 6 Ym

^W 1999-2004 5ym

OPe retion

Waste Retrieval 2001-2024 23 yra 001-2022 21 Ym

Treannant

Prelreatmenl

2004-2024 20ym

004•2022 18 Ym

LLyyYN'dKatan

HLWYNification

2004-2024

2011-2024

20yrs

13ym

005-2022

011-2022

17Ym

11ym

LLW Diaposal

HLWTmnsportationandDispnsal 2019-2029 10ym

5-202200

022-2040

17 ym

i8ym

D8D

WasleRetriavalfadldias 2013-2026 13yn 013•2035 12Ym

Treatmant Fecilkies 2024-2033 9 yrs 022-2031 9 ym

Manitodrg and Mafntenan<a

HLW (assesshnpactsfor50yrpenod) 2024-2029 5ym 022-2040 18Ym

uWDieposal

Clqsure

PoslClosumManitorirtg

2010-203a

20342134

24ym

100yrs

010-2034

034-2134

24ym

100Ym

EX SITU No cFanRAT1ONS MTRIFICATION AND CALCINATION I

PDEIS CHAPTER 3 SCHEDULE

Page 1



Sheetl

Continued Operations
1 997-2020 ym

Research and Development 1995-2005 1 0 yrs 1 997-2007 ym

Construction

Waste Retrieval and Transfer 1998-2017 1 9 yrs 1998-2017 yrs

WasteTreatment 1997-2002 5yrs 1999-2005

1

rs

Oparation

Waste Retrieval 2001-2019 18 yrs 003-2020 ym

HLWYNificaticn 2004-2019 15yrs 006-2020 yrs

HLWTransponationandDisposal 2017-2037 20yq 2020-2040 yrs20

D&D

Waste Retrieval facilities 2013-2021 8 yrs 015-2023 8 yrs

TreatmentFaoililies 2019-2024 5yrs 020-2025 5yfs

Monuoring and Maintenance

HLW (assess impacts for 50 yrs) 2019-2037 18 yrs 20-204020 20 yrs

Clowre 1
2010-2024 14 yrs 211-20250 14yn

Post Closure Monitoring 2024-2124 100 yrs 025-2125 100 ym

FX SITU EXTENSIVE SEPARATIONS SCHEDULE
DEIS CHAPTER 3 SCHEDU LE

Continued Operatbns
1997-2023 26 yra

Research and Development 1995-2018 23 ynt 1997-2018 21 yrs

Canswclion

Waste ReVieval and Transfer 1998-2017 19 yrs 1998-2016 18 yrs

Waste Treatmenl 1997-2006 9 yrs 1999-2011 12 ym

HLW
2001-2008 Byrs

1999-2004 Syrs^W

Operslion

WasteRetneval 2001-2024 23yrs 003-2023 20yn

Treafinent 2004-2024 20yrs 0042023 19yrs

PreBeaanant
2004-2023 19 yrs

LLW YNifiration
2006-2023 17 yrs

HLW V'MiScation
013-2023 10 yrs

LLW Disposal
2006-2023 17 Yrs

HLW Transponation and Disposal 2020-2029 022-2025 3 yrs

D&D

Waste Retrieval fadlities 2012-2025 V13y- 014-2024 10 ym

Treatment Facilities 2024-2029

Sym

023-2028 6 yra

anHoring and MaintenanceM

HLW p4-p029 023-2025 2yrs

LLW Disposal

Closure 2010-2030 20 yrs 12-2032 20 yrs

PostCloSUreManHorv^g 2030-2130 100yn 1 2032-2132 100yrs

EX SITUIIN SITU COMBINATION 2
1997-2022 25 Yrs

Cantinued Operations

Research and DevelopmeM
1997-2018 21 yrs

ConsUUUion

Waste Retrieval and Transfer
1998-2016 18 yrs

Waste Treatment
1999-2008 9 yre

HLW
02-2008 Byrs

^W 1999-2004 6yrs

FiA & Cap
003-2005 2 ym

Operatbn

Wesle Retrieval
2-2022 20 yrs

Treatment
004-2022 18 yn

Pretreatmenl
004-2022 18yrs

LLWUNifcation
5-2022 17 ym

HLW UNifioation
009-2022 13 ym

LLW D'uposal

HLW Transportal'an and Disposal 022-2040 18 ym

Fill and Cap Operetiona
0004009 9 yrm

D&D

WBsleRetrievalfadlities
013-207A 11yn

TreaUnent FaalNes 2022-2031 9 yrs

FiA and Cap EquipmeM
022-202512 3 ym

Monitonng and Maintenance

Page 2



Sheett F 1/6eT-
HLW 2022-2040 18 yn

Closure 2010-2032 22yn

Post Closure Monitoring 2032-2132 100 yrs

EX SITUIIN SITU COMBINATION 1
DEIS CHAPTER 3 SCHEDULE

Continued Operations 1997-2023 26 ym

Researdl and Development 1995-2018 23 yrs 1997-2018 21 ym

Construaion

Waste Retrieval and Tranafer 1998-2017 19 yra 1998-2016 18 ym

Waste Treatment 1997-2007 10 yrs 1999-2009 10 ym

HLW 2003-2009 6yra

LAW 1999-2005 6yrs

Fill & Cap 2003-2005 2 ym 2003-2005 2 yrs
Operation

Waste Retrieval 2001-2024 23yrs 2002-2022 20yn

Treatment 2004-2024 20yrs 2005-2023 18yn

Pretreatmant 2005-2023 18Yni

LLW VNdication 2008-2023 17 yrs
HLW Vdrification 010-2023 13 ym

LLW Disposal 006-2023 17 ym

HLW Transportation and Disposal 2019-2029 10 yra 022-2040 18 ym

Fill and Cap OperaOons 20052018 13 yrs 000-2009 9 yn

D&D 2019-2028 9yra

Waste R9M9val (acil0ies 2012-2026 14 ym 013-2024 11 ym

TreatmenlFedlOies 2024-2033 9yrs 023-2032 9yrs

FillandCapEqiiipment 2018-2021 3 yrs 1 2022-2025 3yrs

Monitor'ug and Maintenance

HLW 2024-2029 5 yrs 023-2040 17 ym

Cbwre 2010-2034 24yra 011-2035 24yro

Post Cbwre MonBoring 2034-2134 100 yrs 035-2135 100 ym

PHASEDIMPLEMENTATIONSCHEDULE Phasel Phase 2 P a e hase
DEIS CHAPTER 3 SCHEDU LE

Continued Operations 1997-2028 31 ym

Researtlt and DevebqneM

ConsWdion

Phasa 1 1997-2002 5 yn 1998-2002 4 yra

Retirevel 2004-2020 16yrs 2004-2020 18yn

Phase 2 2005-2012 7 ym 2006-2012 6 ym

HLW 2007-2012 5 ym

LAW 2006-2011 5 ym

Operetion

Phase 1 2002•2012 10 Yn

IAW Treatment Plants 002-2012 10 Yra

HLW Treatment Plant 002-2008 8 ym

Phase 2

Waste Retriev al 2007-2028 21 ym 2008-2028 20 ym

Treatment 2011-2028 17 yrs

HLW 2012-2028 16Yra

LAW 2011-2024 14 yn

D&D 2015-2031 16yrs 2015-2031 16yn

MonBoring and Maintenance

HLw 2028-2040 12 ym

HLW Transportetion 2022-2040 18 ym

Cbsure 2016-2040 24 yro 2016-2040 24 ym

PostCiosureM&M 2040-2140 100yra 2040-2140 100yrs

CAPSULES NO ACTION DEIS CHAPTER 3 SCHEDULE

ContlnueA Operation 1997-2007 10yrs 1997-2007 10 ym

Research and Development

Construction

Operation

D&D

Page 3



Sheetl g S/^

Monitonng and Maintenance

CAPSULES ONSITE DISPOSAL
DEIS CHAPTER 3 SCHEDU LE

Continuad Operation 1997-2028 31 yrs 1997-2028 31 yn

Research and Developmenl

Consttudion 2002-2009 7 yrs 2002-2GO9 7 yrs

Operation 2010-2029 19 yrs 010-2029 19yn

D&D

Monitoring and Maintenance 2029-2129 100 yrs 2029-2129 100 ym

CAPSULES OVERPACK AND SHIP
DEIS CHAPTER 3 SCHEDU LE

Cootinued Operation 1997-2028 31 yrs 1997-2028 31 yrs

Research and Development

ConstnwYion 2002-2009 7 yrs 2002-2009 7 yrs

Operation 2010-2028 18yn 2010-2028 18yrs

HLW Transpartation and Disposal 2028-2029 1 ym 028-2029 1 yr

DSD

MunnBonngarndMainlenance 2010-2029 19yrs 2010-2029 19 yr

CAPSULES VITRIFY WITH TANK WASTES
DEIS CHAPTER 3 SCHEDULE

Continued Operation 1997-2023 26 yrs 1997-2023 28 ym

Research and DeveopmeM

ConsWtlion 2002-2007 5yrs 2007-2012 6yn

Operation 2005-2023 18 yrs 20 2 -2028 16 ym

DBD 2024-2029 5 yra 2028-2033 5 yra

MonNoMgandMaintenance 2023-2029 6yrs 2028 -2040 12 yrs

HLW Traruporation to Repository 022-2040 18 yrs

Page 4



estl

PLANT COST ESTIMATE - APPROACH I
Size exponent fixed at 0.64

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A CNTR-B TOTAL

Intermediate Cost, $MM 380 None 1,400 1,300 None 520 None 3,600

Separation Capacity, tpd 200 None 20 200 None 200 None n/a

(Base Case) No. Trains 2 None 2 2 None 1 None n/a

Cost per Train 190 None 700 650 None 520 None n/a

Combo 1 Cost 244 None 898 834 None 334 None 2,310

(Previous case) Capacity 100 None 10 100 None 100 None n/a

No. Trains 1 None 1 1 None 1 None n/a

Size Exponent 0.64 None 0.64 0.64 None 0.64 None n/a

Combo 1 Cost 214 None 607 730 None 375 None 1,926

(Current Case) Capacity 120 None 8 120 None 120 None n/a

No. Trains I None • 1 1 None 1 None n/a

Size Exponent 0.64 None 0.64 0.64 None 0.64 None n/a

Combo 2 Cost 151 None 449 517 None 266 None 1383

(Current Case) Capacity 70 None 5 70 None 70 None n/a

No Trains I None 1 1 None 1 None n/a

Size Exponent 0.64 None 0.64 0.64 None 0.64 None 0.91

Phased Impl. -Phase I Cost None (-.LX 233 160 232 232 119 119 f89$

Capacity None 20 1 20 20 20 20 n/a

No Trains None 2 1 1 1 1 1 n/a

Size Exponent None 0:64 0.64 0.64 0.64 0.64 0.64 n/a

Phased Impl. -Phase II Cost None QXA 652 700 650 650 334 334 pig

Capacity None 100 10 100 100 100 100 n/a

No Trains None 1. 1 1 1 1 1 n/a

Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 n/a

Page 1
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V 1

PLANT COST ESTIMATE - APPROACH 2

est2

Size
Plant Analoa Exoonent Source

Separations UF6 0.64 Garrett
HLW Furnace 0.85 Guthrie
LAW Furnace 0.85 Guthrie

Central Cogeneration 0.75 Garrett

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A CNTR-B TOTAL

Intermediate Cost, $MM 380 None 1,400 1,300 None 520 None 3,600

Separation Capacity, tpd 200 None 20 200 None 200 None We

(Base Case) No. Trains 2 None 2 2 None 1 None We

Cost per Trai 190 None 700 650 None 520 None We

Combo 1 Cost 244 None 777 721 None 309 None 2,051

( Previous case) Capacity 100 None 10 100 None 100 None n/a

No. Trains 1 None 1 1 None I None n/a

Size Exp onent 0.64 None 0.85 0.85 None 0.75 None Na

Combo I Cost 214 None 579 759 None 355 None 1,906

(Current Case) Capacity 120 None 8 120 None 120 None n/a

No. Trains 1 None 1 1 None 1 None n/a

Size Exp onent 0.64 None 0.85 0.85 None 0.75 None n/a

Combo 2 Cost 151 None 388 480 None 237 None 1256

(Current Case) Capacity 70 None 5 70 None 70 None Na

No Trains 1 None 1 1 None I None Na

Size Exp onent 0.64 None 0.85 0.85 None 0.75 None 1.00

Phased Impl. -Phase I Cost None (,;. X 233 99 165 165 92 92

Capacity None 20 1 20 20 20 20 n/a

No Trains None 'L- 1 1 1 1 1 n/a

Size Exponent None 0.64 0.85 0.85 0.85 0.75 0.75 n/a

Phasedlmpl. -Phasell Cost None C:L X 652 700 650 650 309 309

Capacity None 100 10 100 100 100 100 n/a

No Trains None 7<- 1 1 1
1

1 n/a

Size Exponent None 0.64 0.85 0.85 0.85 0.7 5 1 0.75 rJa

Page 1

Ova
I

,,v'A%.



TSiRS EIS
CALCULATION COVER SHEET

DISCLPI EME ^ ?TTLE

^F5ts
Os'ttGIVATOR DATE 7 g'6

REVTSION \0. I
^ . ^ i' 1 . _.

2
, ol.>

OBJECTNE 1C-^ -

METHODOLOGY

y\ ct,^i'vPr 4A- (?r 2-

E'- 4- glasr /oad
On. -4 xz^.v. iC1v e.c 1 ^ c1 c cl

ASSL'MPTIO\S Si.vIni ^C-+^ " 1 u Y'e-Ui S c.M 1v^, d

o-^ a-^2°z y^ 4-,t, dn 4 -^t

(Conzinna on anotaa' sfiwt i: nec"Y^ . , -

SIGNATUft.;

CAI.CLILATIO`i & RESULTS ?.TTAC:MD

e^ c)



i : -

IE JACOBS ENGINEERING GROUP INC
V
DATE SUBJECT SHEET NO. ( ^ ^'•

BY -a^j
CHK0. - - JOBNO.

- i ---- , . --- . .

-=---- ^---^^----..._ _.-_ ._ -•----- ^----•-- ---

^ ^̂'-^-,------ ^- ._.-_ ---...._ . -
! t t c.a^ c o,^. _

^-----^^
^--..._ - - - - -

_ . ^^ ^ -------r _ - --- - --- ._ _--• - ---
v^nu.sSJ

soa._. . L. t-o_s mT ^1 as s .^^r------

^----
. -- --- --- -:------------------'

Naa.d ^-'-- -

-- -- --- - -'---- - .-----=--------^^
v^nu

--- -----

- ^- - ------ -̂--̂- +
i ^ .3.c^^ _f.oSrrn^"_J I a.ss ^roWMJr . _.--

-...-- -- ---------- -... _. - ._. .. J . . _ ------ _..__ . . . _ - -

--------------------- ----------._.._ . _... ----0.'T-`------------------. _.

_.-_..-- --- ----- --------- - -----
S

- - --- - ^SS- - ._-. _._ . ..,

- a CroS^ ^e^t. q ^ ^-*s

-. _ _ -.. - --------=-----...___ .. -. ... • --------- =----... -- .

rwo,u s

SL

Ai 0^10
3 S>ooo 60O

C-A 0 1 3o I1 7 z 5 3`f
>

V^e.•ro s4v.^ -Ul s /, so qo 8
2,`-e.c_.-^r Q(.,t) 1 y o> 10 o f. So -7o, 3S-y

,

ls o.^oo ^ So^^^ o T ^rc ^ iu^t1 . ^CS c^nna a^a.L^a ,

FORM 91-0957 (481)



1! JACOBS ENGINEERING GROUP INC
^1L ©
DATE SUBJECT SHEET NO.

BYCHK0. JOBNO.

- . -- ^-' --- . , --- .
.

_ . ; . . . ^ -_-.. .--- -- --- --^-

_- - ^----; - - ;

2-_I yoo ea^̂ °vS
)'----

CO^^:S-'"r S -C.?.^ l oo -;aLl ^tao^ ,ooo ooo
a- ^ - - -

b^t.. - -._ . ... - -
__ ...---------

5^ 1c ^ ,ucWomw

1

----_-..

FORM 914011(u91)



3^1Y
JACOBS ENGINEERING GROUP INC

DATE Z^4 SUBJECf SHEET NO.

BY^L^CHK0. - ^ JOB NO.
_ '-- ^---._. ..-

,

BY

'----= -
^ 'rV-101c^ __E^^s^._

^--. ^^ --- !

^.ti?A - ^;
tti/as Itlo ^.-3.0-a-

-aC,a>-lc^t^,.A-\^^^

----=---- •- - - -------- -- .._.- -- - ._. .-------..._.
c.^'s^'s--------^'--

= - -- - -- -
^ 3 s_a3 3 ooa oo a'----_._....----- ^----- ...._

-------- =-- --- - --- - ==- ----^ ,

--- - --- -=----- . ^ ----3._.a .
33-- - -- - . _. ..--'- ----- ^' - -- - . - ---

-- ---

---._-----

FORM 91406-1 (uBp



• JE JACOBS ENGINEERING GROUP INC

DATE - ^) I I -v z L SUBJECT

BY^)^CHK0.

-^^S^u-:_, , -
- ^ ^

--

SHEEi NO.

JOB NO.

• ,,, ^ -

^W ^a a ^W - ^1 ass 3^`[e wds{^ o^tc

-- ' --
' , 3 E a M^ k aS S-- --- -^'i 1---- ---^ -----

3a. ^ to3.rn^ aSS • c^e^_._- . ---- ----- ---- - , , ^'-^
- - -- - - ------ ----=

--- --------------- ----------------
----

31 L r o^ +hT glars
S7O C.oMxS S w^TJc I ast'^ra dwc^ -------

_^,1^1 w^3^- --- -- - -- -

--------=------ ,- -- ---- ---------- ------(-.=.:-'^ ^

--------------------

- --- - l .31 E^fO3 =-/,So--- ^.7 c +03.- ^ 33

WI^C9atz^QK L(^^U ^ass -^5 ^/UayO toô _.....
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Sheet1

NO ACTION ALTERNATIVE

Table E.2.2.3 Latent Cancer Fatality Risk from Mispositicned Jumper

Receptor pose LCF/rem LCF Probabiliry LCF Risk
pers - rem point-est

I I Nominal Scenario i ^
MEI Worker I 5.88E+01 8.00E-04 4.70E-02 1.10E-01 5.17E-03
Workers I I 5.88E+02 8.OOE-04 4.70E-01 1.10E-01 5.17E-02
MEI noninvolved worker 1.92E+01 4.OOE-04 7.68E-03 1.10E-01 8.45E-04
Noninvolved workers 7.23E+02 4.OOE-04 2.89E-01 1.10E-01 3.18E-02
MEI general public 8.44E-02 5.OOE-04 4.22E-05 1.10E-01 4.64E-06
General public 1.77E+02 5.OOE-04 8.85E-02 1.10E-01 9.74E-03 9.33E-02

Bounding Scenario
MEI Worker 1.33E+03 lethal 1.00E+00 1.10E-01 1.10E-01
Workers 1.33E+04 lethal 1.00E+01 1.10E-01 1.10E+00
MEI noninvolved worker 4.35E+02 lethal 1.00E+00 1.10E-01 1.10E-01
Noninvolved workers 1.64E+04 4.OOE-04 6.56E+00 1.10E-01 7.22E-01
MEI general public 1.91 E+00 5.OOE-04 9.55E-04 1.10E-01 1.05E-04
Generalpublic 4.01E+03 5.OOE-04 2.01E+00 1.10E-01 2.21E-01 2.04E+00

Table E.2.2.9 Latent Cancer Fata lity Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario

MEIWorker 3.91E+01 8.OOE-04 3.13E-02 7.20E-01 2.25E-02
Workers 3.91 E+02 8.00E-04 3.13E-01 7.20E-01 2.25E-01

MEI noninvolved worker 9.40E+00 4.00E-04 3.76E-03 7.20E-01 2.71E-03

Noninvolved workers 1.32E+02 4.OOE-04 5.28E-02 7.20E-01 3.80E-02
MEI general public 2.28E-02 5.OOE-04 1.14E-05 7.20E-01 8.21E-06

General public 1.99E+01 5.00E-04 9.95E-03 7.20E-01 7.16E-03 2.70E-01
Bounding Scenario

MEIWorker 7.31E+03 1ethal 1.00E+00 7.20E-01 7.20E-01
Workers 7.31 E+04 Iethal 1.00E+01 7.20E-01 7.20E+00

MEI noninvolved worker 1.76E+03 lethal 1.00E+00 7.20E-01 7.20E-01
Noninvolved workers 2.47E+04 4.00E-04 9.88E+00 7.20E-01 7.11E+00
MEI general public I 4.26E+00 5.00E-04 2.13E-03 7.20E-01 1.53E-03
General public ^ 3.72E+03 5.00E-04 1.86E+00 7.20E-01 1.34E+00 1.57E+01

Table E.2.2.15 Latent Cancer Fatality Risk from Seismic Event

Receptor Dose LCF/rem LCF Probability LCF Risk
pers - rem point-est

Nominal Scenario

MEI Worker 1.21E+02 8.OOE-04 9.68E-02 1.40E-02 1.36E-031
Workers 1.21E+03 S.OOE-04 9.68E-01 1.40E-02 1.36E-02

MEI noninvolved worker 2.90E+01 8.OOE-04 2.32E-02 1.40E-02 3.25E-04
Noninvolved workers 4.07E+02 4.OOE-04 1.63E-01 1.40E-02 2.28E-03
MEI general public 7.03E-02 5.OOE-04 3.52E-05 1.40E-02 4.92E-07
General public 6.14E+01 5.OOE-04 3.07E-02 1.40E-02 4.30E-04 1.63E-02

Bounding Scenario I
MEI Worker 8.04E+03 lethal 1.00E+00 1.40E-02 1.40E-02

Workers 8.04E+04 lethal 1.00E+01 1.40E-02 1.40E-01

MEI noninvolved worker 1.93E+03 lethal 1.00E+00 1.40E-02 1.40E-02
Noninvolved workers 2.71E+04 4.00E-04 1.08E+01 1.40E-02 1.52E-01

MEI general public 4.68E+00 S.OOE-04 2.34E-03 1.40E-02 3.28E-05
General public 4.09E+03 5.00E-04 2.05E+00 1.40E-02 2.86E-02

I I I 3.20E-01
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LONG TERM MANAGEMENT ALTERNATIVE

Table E.3.3.2 Latent Cancer Fatality Risk from Mispositioned Jumper

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

NominalScenario

MEI Worker 5.88E+01 S.OOE-04 4.70E-02 2.20E-01 1.03E-02

Workers 5.88E+02 B.OOE-04 4.70E-01 2.20E-01 1.03E-01

MEI noninvolved worker 1.92E+01 4.00E-04 7.68E-03 2.20E-01 1.69E-03

Noninvolved workers 7.23E+02 4.OOE-04 2.89E-01 2.20E-01 6.36E-02

MEI general public 8.44E-02 5.OOE-04 4.22E-05 2.20E-01 9.28E-06

General public 1.77E+02 5.OOE-04 8.85E-02 2.20E-01 1.95E-02 1.87E-01

I Bounding Scenario

MEI Worker 1.33E+03 lethal 1.00E+00 2.20E-01 2.20E-01

Workers 1.33E+04 lethal 1.00E+01 2.20E-01 2.20E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 2.20E-01 2.20E-01

Noninvolved workers 1.64E+04 4.00E-04 6.56E+00 2.20E-Ot 1.44E+00

MEI general public 1.91E+00 S.OOE-04 9.SSE-04 2.20E-01 2.10E-04

General public 4.01E+03 5.00E-04 2.01E+00 2.20E-01 4.41E-01 4.08E+00

Table E.3.3.4 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor Dose LCF/rem LCF Probability LCF Risk
pers - rem point-est

Nominal Scenario
MEI Worker 3.91E+01 B.OOE-04 3.13E-02 7.20E-01 2.25E-02

Workers 3.91E+02 8.OOE-04 3.13E-01 7.20E-01 2.25E-01

MEI noninvolved worker 9.40E+00 4.OOE-04 3.76E-03 7.20E-01 2.71E-03

Noninvolved workers 1.32E+02 4.OOE-04 5.28E-02 7.20E-01 3.80E-02

MEl general public 2.28E-02 5.OOE-04 1.14E-05 7.20E-01 8.21 E-06

General public 1.99E+01 5.OOE-04 9.95E-03 7.20E-01 7.16E-03 2.70E-01

Bounding Scenario I
MEI Worker 7.31E+03 1ethal 1.00E+00 7.20E-01 7.20E-01

Workers ^ 7.31 E+04 lethal 1.OOE+01 7.20E-01 7.20E+00

MEI noninvolved worker 1.76E+03 lethal 1.00E+00 7.20E-01 7.20E-01

Noninvolved workers 2.47E+04 4.OOE-04 9.88E+00 7.20E-01 7.11E+00

MEI general public 4.26E+00 5.00E-04 2.13E-03 7.20E-01 1.53E-03

General public 3.72E+03 5.00E-04 1.86E+00 7.20E-01 1.34E+00 1.57E+01

Table E.3.3.6 Latent Cancer Fatality Risk from Seismic Event

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario
MEI Worker 1.21E+02 8.00E-04 9.68E-02 1.40E-02 1.36E-03

Workers 1.21E+03 8.00E-04 9.68E-01 1.40E-02 1.36E-02

MEI noninvolved worker 2.90E+01 8.00E-04 2.32E-02 1.40E-02 3.25E-04

Noninvolved workers 4.07E+02 4.00E-04 1.63E-01 1.40E-02 2.28E-03

MEI general public 7.03E-02 5.00E-04 3.52E-05 1.40E-02 4.92E-07

General public 6.14E+01 5.00E-04 3.07E-02 1.40E-02 4.30E-04 1.63E-02

Bounding Scenario
MEI Worker 8.04E+03 lethal 1.00E+00 1.40E-02 1.40E-02

Workers 8.04E+04 lethal 1.00E+01 1.40E-02 1.40E-01

MEI noninvolved worker 1.93E+03 lethal 1.00E+00 1.40E-02 1.40E-02

Noninvolved workers 2.71E+04 4.00E-04 1.08E+01 1.40E-02 1.52E-01

MElgeneralpublic 4.68E+00 5.00E-04 2.34E-03 1.40E-02 3.28E-05

General public 4.09E+03 5.00E-04 2.05E+00 1.40E-02 2.86E-02 3.20E-01

DOSETBL.XLS Page 2 9/3/96
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FILLANDCAPALTERNATIVE I I

Table E.4.3.3 Latenl Cancer Fataliy Risk from Mispositioned Jumper l

Receptor I I Dose LCF/rem LCF Probabiliy LCF Risk

I I p2rs-rem poinLest

NominalScenano I I
MEI Worker 5.88E+01 8.00E-04 4.70E-02 1.32E-01 6.21E-03

Workers 5.88E+02 8.00E-04 4.70E-01 1.32E-01 6.21E-02

MEI noninvolved worker 1.92E+01 4.00E-04 7.68E-03 1.32E-01 1.01 E-03

Noninvolved workers 7.23E+02 4.00E-04 2.89E-01 1.32E-01 3.82E-02

MElgeneralpublic 8.44E-02 5.00E-04 4,22E-05 1.32E-01 5.57E-06

Generalpublic 1.77E+02 5.00E-04 8.85E-02 1.32E-01 1.17E-02 1.12E-01

Bounding Scenado

MEI Worker 1.33E+03 lethal 1.00E+00 1.32E-01 1.32E.01

Workers 1.33E+04 lethal 1.00E+01 1.32E-01 1.32E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 1.32E-01 1.32E-01

Noninvolvedwonrers 1.64E+04 4.00E-04 6.56E+00 1.32E-01 8.66E-01

MElgeneralpublic 1.91E+00 5.00E-04 9.55E-04 1.32E-01 1.26E-04

General public 4.01E+03 5.00E-04 2.01E+00 1.32E-01 2.65E-01 2.45E+00

Table E.4.3.5 Latenl Cancer FatzXy Risk from Hydrogen DeBagration in Waste Storage Tank

Receptor pose LCF/rem FLC Probabilily LCF Risk

pers -rem paint-esl

i Nominal Scenario I
MEI Woiker 3.91E+01 8.00E-04 3.13E-02 8.64E-02 2.70E-03

Workers 3.91E+02 8.00E-04 3.13E-01 8.64E-02 2.70E-02

MElnoninvolvedworke r 9.40E+00 4.00E-04 3.76E-03 8.64E-02 3.25E-04

Noninvolvedworkers 1.32E+02 4.00E-04 5.28E-02 8.64E-02 4.56E-03

MEI general public 2.28E-02 S.OOE-04 1.14E-05 8.64E-02 9.85E-07

Generalpublic 1.99E+01 5.00E-04 9.95E-03 8.64E-02 8.60E-04 3.24E-02

Bounding Scenario
MEIWorker 7.31E+03 lethal 1.00E+00 8.64E-02 8.64E-02

Workers 7.31 E+04 lethal 1.00E+01 8.64E-02 8.64E-01

MElnoninvolvedworke r 1.76E+03 1ethal 1.00E+00 8.64E-02 8.64E-02

Noninvolvedworkers 2.47E+04 4.00E-04 9.88E+00 8.64E-02 &54E-01

MElgeneralpublic 4.26E+00 5.00E-04 2.13E-03 8.64E-02 1.84E-04

Generalpublic 3.72E+03 S.OOEA4 1.86E+00 8.64E02 1.81E-Ot 1.88E+00

Table E.4.3.7 Latent Cancer Fateli y Risk from Tank Dome Collapse

Receptor pose LCF/rem LCF Probability LCF Risk

pers-rem point-est

Nominal Scenario

MEI Worker 1.22E+02 8.00E-04 9.76E-02 1.00E04 9.76E-06

Workers 1.22E+03 8.00E-04 9.76E-01 1.00E-04 9.76E-05

MElnoninvolvedwoike r 2.93E+01 8.00E-04 2.34E-02 1.p0E-04 2.34E-06

Noninvolved workers 4.11E+02 4.00E-04 1.64E-01 1.00E-04 1.64E-05

MElgeneralpublic 7.09E-02 5.00E-04 3.55E-05 1.00E-04 3.55E-09

Generalpublic 6.20E+01 5.00E-04 3.10E-02 1.00E-04 3.10E-06 1.17E-04

Bounding Scenario
MEI WoBer 8.11E+03 lethal 1.00E+00 1.00E-04 1.00E-04

Workers 8.11E+04 lethal 1.00E+01 1.00E-04 1.00E-03

MEI noninvolved worke r 1.95E+03 lethal 1.00E+00 1.00E-04 1.00E-04

Noninvolvetl workets 2.74E+04 4.00E-04 1.10E+01 1.00E-04 1.10E-03

MElgeneralpubiic 4.73E+00 5.00E-04 2.37E-03 1.00E-04 2.37E-07

Generalpublic 4.13E+03 5.00E-04 2.07E+00 1.00E-04 2.07E-04 2.30E-03

TableE.4.3.13 LatentCancerFataliryRiskfromSeismie Evenl

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

I Nominal Scenano

MEIWorker 1.21E+02 8.00E-04 9.68E-02 1.68E-03 1.63E-04

Workers 1.21E+03 8.00E-04 9.68E-01 1.68E-03 1.63E-03

MElnoninvolvedworker 2.90E+01 8.00E-04 2.32E-02 1.68E-03 3.90E-05

Noninvolved workers 4.07E+02 4.00E-04 1.63E-01 1.68E-03 2.74E-04

MEI general public 7.03E-02 5.00E-04 3.52E-05 1.68E-03 5.91E-08

Generalpublic 6.14E+01 5.00E-04 3.07E-02 1.68E-03 5.16E-05 1.95E-03

Bounding S cenario

MEI Worker 8.04E+03 lethal 1.00E+00 1.68E-03 1.68E-03

Workers 8.04E+04 lethal 1.00E+01 1.68E-03 1.68E-02

MEI noninvolved worker 1.93E+03 lelnzl 1.00E+00 1.68E-03 1.68E-03

Noninvolvedworkers 2.71E+04 4.00E-04 1.08E+01 1.68E-03 1.82E-02

MEI general public 4.68E+00 5.00E-04 2.34E-03 1.68E-03 3.93E-06

General public 4.09E+03 5.00E-04 2.05E+00 1.68E-03 3.44E-03 3.84E-02

DOSETBL.XLS Page 3 913/96



Sheet4

IN SITU VITRIFICATION I ! ^
I

Table E.5.3.3 Latent Cancer Fatality Risk Irom Mispositioned Jumped

Receptor pose LCFlrem LCF PrababiliyLCFRisk

1I pers -rem point-est 1

I NominalScenario I ^ I

MEI Worker 5.88E+01 B.OOE-04 4.70E-02 1.76E-Ot 8.28E-03

IWorkers 5.88E+02 8.00E-04 4.70E-01 1.76E-01 8.28E-02

MElnoninvolvedworker 7.92E+01 4.00E-04 7.68E-03 7.76E-07 1.35E-03

Noninvolvedworkers 7.23E+02 4.00E-04 2.89E-07 1.76E-01 5.09E-02

MEI general public 8.44E-02 5.00E-04 4.22E-05 7.76E-01 7.43E-06

General public 1.77E+02 5.00E-04 8.85E-02 1.76E-01 1.56E-02 1.49E-01

Bounding Scenario

MEI Worker 1.33E+03 lethal .00E+001 1.76E-01 1.76E-01

Workers I 1.33E+04 lethal 1.00E+01 1.76E-01 1.76E+00

MEI noninvolved woRer 4.35E+02 lethal 1.00E+00 1.76E-07 1.76E-01

Noninvolved workers 1.64E+04 4.00E-04 6.56E+00 1.76E-01 1.15E+00

MEI general public 1.91E+00 5.00E-04 9.55E-04 1.76E-01 1.6BE-04

General public 4.01E+07 5.00E-04 2.O1 E+00 1.76E-01 3.53E-01 3.27E+00

Table E.5.3.5 Latent C ancer Fatali ty Risk from Hydrogen Deeagrafion in Waste Storage Tank

Receptor pose LCF/rem LCP Probability LCF Risk

1
pers - re point-est

1 Nominal Scenario I I

MEIWoRer 3.91E+01 8.00E-04 3.13E-02 7.15E-01 3.60E-03

Workers 3.91E+02 8.00E-04 3.13E-01 1.15E-01 3.60E-02

MEI noninvolved worker 9.40E+00 4.00E-04 3.76E-03 1.15E-01 4.32E-04

Noninvolved workers 1.32E•02 4.00E-04 5.28E-02 1.15E-01 6.07E-03

MElgeneralpublic 2.28E-02 5.00E-04 1.14E-OS t.iSEAi 1.31E-06

General public 1.99E+01 S.OOE-04 9.95E-03 1.15E-07 1.14E-03 4.32E-02

Bounding S cenario

MEI Worker 7.31 E+03 lelhal 1.00E+00 1.15E-01 1.15E-01

Workers 7.31 E+04 lethal 1.00E+01 1.15E-01 1.15E+00

MEI noninvolved worker 1.76E+03 lethal t.00E+00 1.15E-01 1.15E-01

Noninvolvedworkers 2.47E+04 4.00E-04 8.88E+00 1.15E-01 1.14E+00

MElgeneralpublie 4.26E+00 5.00E-04 2.13E-03 1.15E-01 2.45E-04

General public 3.72E+03 5.00E-04 1.86E+00 1.15E-01 2.14E-01 2.60E+00

Table E.5.3.7 Latent Cancer Fatali ty Risk Irom Ott-gas Ducl Rupture

Receptor pose LCF/rem LCF Probabiliy LCF Risk

pers - rem poinl4at

Nominal Scenario

MEI Worker 1.97E+07 4.00E-04 7.88E-03 i.60E-02 1.26E-04

Workers 1.97E+02 4.00E-04 7.88E-02 1.60E-02 1.26E-03

MEI noninvolved worke r 6.45E+00 4.00E-04 2.58E-03 1.60E-02 4.13E-05

Noninvolvedworkers 2.43E+02 4.00E-04 9.72E-02 1.60E-02 1.56E-03

MEI general public 2.82E-02 5.00E-04 7.41E-05 1.60E-02 2.26E-07

Generalpublic 5.91E+01 5.00E-04 2.96E-02 1.60E-02 4.73E-04 3.29E-03

Bounding Scenado

MEI Worker 3.69E+03 1eNa1 1.00E+00 1.60E-02 1.60E-02

Workers 3.69E+04 lethal 1.00E+07 1.60E-02 1.60E-01

MEI noninvolved waker 1.27 E+03 IedNal 1.00E+00 1.60E-02 1.60E-02

Noninvolvedwoncers 4.54E+04 8.00E-04 3.63E+01 1.60E-02 5.81E-01

MElgeneralpublie 5.27E+00 S.OOE-04 2.64E-03 7.60E-02 4.22E-05

General public 1.10E+04 5.00E-04 5.50E+pp 1.60E-02 8.80E-02 8.29E-01

Table E.5.3.13 Latent Cancer fatality Risk from Seismic Event

Receptor Oose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario

MEI Worker 1.21E+02 8.00E-04 9.68E-02 2.24E-03 2.17E-04

Workers 1.21E+03 8.00E-04 9.68E-01 2.24E-03 2.17E-03

MElnoninvolvedworker 2.90E+01 8.00E-04 2.32E-02 2.24E-03 5.20E-05

Noninvolved workers 4.07E+02 4.00E-04 7.63E-01 2.24E-03 3.65E-04

MEI general public 7.03E-02 5.00E-04 3.52E-05 2.24E-03 7.87E-08

General public 6.14E+01 S.OOE04 3.07E-02 2.26E-03 6.eeE-05 2.60E-03

11 Bounding Scenado

MEI Worker 8.04E+03 letha l t.00E+00 2.24E-03 2.24E-03

Workers 8.0CE+04 lletha 1.00E+01 2.24E-03 2.24E-02

MEI noninvolved worker 1.93E+03 lethal 1.00E•00 2.24E-03 2.24E-03

Noninvolvedworkers 2.71E+04 4.00E-04 1.08E+01 2.24E-OS 2.43E-02

MEI general public 4.68E+00 5.00E-04 2.34E-03 2.24E-03 5.24E-06

General public 4.09E+03 5.00E-04 2.05E+00 2.24E-03 4.58E-03 5.73E-02
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Table E.6. 3.3 Latent Cancer Fatality Risk from Mispositioned Jumper I

Receptor Dose LCF/rem LCF Probability LCF Risk
pers - rem point-est

I Nominal Scenario

MEI Worker 5.88E+01 8.OOE-04 4.70E-02 2.75E-01 1.29E-02

Workers 5.88E+02 8.OOE-04 4.70E-01 2.75E-01 1.29E-01

MEI noninvolved worker 1.92E+01 4.00E-04 7.68E-03 2.75E-01 2.11 E-03

Noninvolved workers 7.23E+02 4.OOE-04 2.89E-01 2.75E-01 7.95E-02

MEI general public 8.44E-02 5.OOE-04 4.22E-05 2.75E-01 1.16E-05

General public 1.77E+02 5.OOE-04 8.85E-02 2.75E-01 2.43E-02 2.33E-01

Bounding Scenario

MEI Worker 1.33E+03 lethal 1.00E+00 2.75E-01 2.75E-01

Workers 1.33E+04 lethal 1.00E+01 2.75E-01 2.75E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 2.75E-01 2.75E-01

Noninvolved workers 1.64E+04 4.00E-04 6.56E+00 2.75E-01 1.80E+00

MEI general public 1.91E+00 5.00E-04 9.55E-04 2.75E-01 2.63E-04

General public 4.01E+03 5.00E-04 2.01E+00 2.75E-01 5.51E-01 5.11E+00

Table E.6. 3.5 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario

MEI Worker 3.91E+01 8.OOE-04 3.13E-02 1.80E-01 5.63E-03

Workers 3.91E+02 B.OOE-04 3.13E-01 1.80E-01 5.63E-02

MEI noninvolved worker 9.40E+00 4.00E-04 3.76E-03 1.80E-01 6.77E-04

Noninvolved workers 1.32E+02 4.00E-04 5.28E-02 1.80E-01 9.50E-03

MEI general public 2.28E-02 5.00E-04 1.14E-05 1..80E-01 2.05E-06

General public 1.99E+01 5.00E-04 9.95E-03 1.80E-01 1.79E-03 6.76E-02

Bounding Scenario

MEI Worker 7.31 E+03 lethal 1.00E+00 1.80E-01 1.80E-01

Workers 7.31 E+04 lethal 1.00E+01 1.80E-01 1.80E+00

MEI noninvolved worker 1.76E+03 lethal 1.00E+00 1.80E-01 1.80E-01

Noninvolved workers 2.47E+04 4.OOE-04 9.88E+00 1.80E-01 1.78E+00

MEI general public 4.26E+00 5.OOE-04 2.13E-03 1.80E-01 3.83E-04

General public 3.72E+03 5.OOE-04 1.86E+00 1.80E-01 3.35E-01 3.91 E+00

Table E.6.3.7 Latent Cancer Fatality Risk from Loss of F iltration

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario I
MEI Worker 4.89E+01 8.00E-04 3.91E-02 2.20E-04 8.61E-06

Workers 4.89E+02 8.OOE-04 3.91E-01 2.20E-04 8.61E-05

MEI noninvolved worker 3.22E-01 4.OOE-04 1.29E-04 2.20E-04 2.83E-08

Noninvolved workers 1.37E+01 4.00E-04 5.48E-03 2.20E-04 1.21E-06

MEI general public 1.38E-03 5.OOE-04 6.90E-07 2.20E-04 1.52E-10

General public 2.07E+00 5.OOE-04 1.04E-03 2.20E-04 2.28E-07 8.75E-05

Bounding Scenario

MEI Worker 3.26E+03 lethal 1.00E+00 2.20E-04 2.20E-04

Workers 3.26E+04 1ethal 1.00E+01 2.20E-04 2.20E-03

MEI noninvolved worker 2.14E+01 8.00E-04 1.71E-02 2.20E-04 3.77E-06

Noninvolved workers 9.16E+02 4.OOE-04 3.66E-01 2.20E-04 8.06E-05

MElgeneralpublic 9.22E-02 5.OOE-04 4.61E-05 2.20E-04 1.01E-08

General public 1.38E+02 5.OOE-04 6.90E-02 2.20E-04 1.52E-05 2.30E-03

DOSETBL.XLS Page 5 9/3/96



SheetS

! i I

Table E.6.3.13 Latent Cancer Fatality Risk from Seismic Induced Li ne Break in Vault

Receptor Dose LCF/rem LCF Probability LCF Risk

I pers - rem point-est

Nominal Scenario

MEI Worker 1.84E+00 4.00E-04 7.36E-04 1.63E-02 1.20E-05

Workers 1.84E+01 4.OOE-04 7.36E-03 1.63E-02 1.20E-04

MEI noninvolved worker 2.74E-02 4.00E-04 1.10E-05 1.63E-02 1.79E-07

Noninvolved workers I 1.03E+00 4.OOE-04 4.12E-04 1.63E-02 6.72E-06

MEI general public 1.20E-04 5.00E-04 6.OOE-08 1.63E•02 9.78E•10

General public I 2.53E-01 5.00E-04 1.27E-04 1.63E•02 2.06E-06 1.29E-04

1Bounding Scenario

MEI Worker 6.97E+00 4.00E-04 2.79E-03 1.63E-02 4.54E-05

Workers I 6.97E+01 4.00E-04 2.79E-02 1.63E-02 4.54E-04

MEI noninvolved worker 1.04E-01 4.00E-04 4.16E•05 1.63E-02 6.78E•07

Noninvolved workers 3.92E+00 4.00E-04 1.57E-03 1.63E-02 2.56E-05

MEI general public 4.57E-04 6.OOE-04 2.29E-07 1.63E-02 3.72E-09

General public 9.60E-01 5.OOE•04 4.80E-04 1.63E-02 7.82E-06 4.88E-04

Table E.6.3.19 Latent Cancer Fatality Risk from Breached Canister

Receptor Dose LCF/rem LCF Probability LCF Risk

pers • rem point-est

Nominal Scenario

MEI Worker 4.53E-08 4.00E-04 1.81E-11 1.00E+00 1.81E-11

Workers I 4.53E-07 4.OOE•04 1.81E-10 1.00E+00 1.81E-10

MEI noninvolved worker 6.77E-10 4.00E-04 2.71E-13 1.00E+00 2.71E-13

Noninvolved workers 2.55E-08 4.OOE•04 1.02E•11 1.00E+00 1.02E-11

MEI general public i.00E•12 5.00E-04 S.OOE-16 1.00E+00 5.00E-16

General public 2.23E-09 5.OOE-04 1.12E-12 1.00E+00 1.12E-12 1.93E-10

^ Bounding Scenario

MEI Worker 2.72E-05 4.00E-04 1.09E-08 1.00E+00 1.09E-08

Workers
MEI noninvolved worker

2.72E-04
4.06E-07

4.00E-04
4.00E-04

1.09E-07
1.62E-10

1.00E+00
1.00E+00

1.09E-07
1.62E-10

Noninvolved workers 1.53E-05 4.00E-04 6.12E-09 1.00E+00 6.12E-09

MElgeneralpublic 6.01E-10 5.00E-04 3.01E-13 1.00E+00 3.01E-13

General public I 1.34E-06 5.00E•04 6.70E-10 1.00E+00 6.70E-10 1.16E-07

Table E.6.3.21 Latent Cancer Fa

Receptor

tality Risk from Seismic Event

Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal S

MEI Worker I

cenario
1.21E+02 8.00E-04 9.68E-02 3.50E-03 3.39E-04

Workers
MEI noninvolved worker

1.21E+03
2.90E+01

8.OOE-04
8.OOE-04

9.68E-Ot
2.32E-02

3.50E-03
3.50E-03

3.39E-03

8.12E-05

Noninvolved workers

MEI general public

4.07E+02

7.03E-02

4.OOE-04
5.OOE-04

1.63E-01
3.52E-05

3.50E-03
3.50E-03

5.70E-04
1.23E-07

General public 6.14E+01 5.OOE-04 3.07E-02 3.50E-03 1.07E-04 4.07E-03

I
Bounding Scenario

MEI Worker 8.04E+03 lethal 1.00E+00 3.50E-03 3.50E-03

Workers I
MEI noninvolved worker

8.04E+04
1.93E+03

1ethal
lethal

1.00E+01
1.00E+00

3.50E-03

3.50E-03

3.50E-02
3.50E-03

Noninvolved workers 2.71E+04 4.00E-04 1.OBE+01 3.50E-03 3.79E-02

MEI general public I
Generalpublic i

4.68E+00
4.09E+03

5.00E-04
5.00E-04

2.34E•03
2.05E+00

3.50E•03
3.50E-03

8.19E-06
7.16E-03 8.01E•02
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Table E.7.3 .2 Latent Cancer Fatality Risk from Mispositioned Jumper ^

Receptor pose LCF/rem LCF Probability LCF Risk
pers - rem point-est

I NominalScenario
MEI Worker 5.88E+01 8.OOE-04 4.70E-02 2.48E-01 1.17E-02

Workers I 5.88E+02 B.OOE-04 4.70E-01 2.48E-01 1.17E-01

MEI noninvolved worker 1.92E+01 4.OOE-04 7.68E-03 2.48E-01 1.90E-03

Noninvolved workers 7.23E+02 4.OOE-04 2.89E-01 2.48E-01 7.17E-02

MEI general public 8.44E-02 5.OOE-04 4.22E-05 2.48E-01 1.05E-05

General public 1.77E+02 5.OOE-04 8.85E-02 2.48E-01 2.19E-02 2.10E-01

Bounding Scenario

MEI Worker 1.33E+03 lethal 1.OOE+00 2.48E-01 2.48E-01

Workers 1.33E+04 lethal 1.00E+01 2.48E-01 2.48E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 2.48E-01 2.48E-01

Noninvolved workers 1.64E+04 4.OOE-04 6.56E+00 2.48E-01 1.63E+00

MElgeneralpublic 1.91E+00 5.OOE-04 9.55E-04 2.48E-01 2.37E-04

General public 4.01 E+03 5.OOE-04 2.01 E+00 2.48E-01 4.97E-01 4.60E+00

Table E.7.3.4 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

NominalScenario ^
MEI Worker ^ 3.91E+01 B.OOE-04 3.13E-02 1.66E-01 5.19E-03

Workers I 3.91E+02 8.00E-04 3.13E-01 1.66E-01 5.19E-02

MEI noninvolved worker 9.40E+00 4.00E-04 3.76E-03 1.66E-01 6.24E-04

Noninvolved workers 1.32E+02 4.OOE-04 5.28E-02 1.66E-01 8.76E-03

MEI general public 2.28E-02 5.00E-04 1.14E-05 1.66E-01 1.89E-06

General public 1.99E+01 S.OOE-04 9.95E-03 1.66E-01 1.65E-03 6.23E-02

Bounding Scenario
MEI Worker 7.31 E+03 lethal 1.OOE+00 1.66E-01 1.66E-01

Workers 7.31 E+04 lethal 1.OOE+01 1.66E-01 1.66E+00

MEI noninvolved worker 1.76E+03 lethal 1.00E+00 1.66E-01 1.66E-01

Noninvolved workers 2.47E+04 4.00E-04 9.88E+00 1.66E-01 1.64E+00

MEI general public 4.26E+00 5.00E-04 2.13E-03 1.66E-01 3.54E-04

General public 3.72E+03 5.OOE-04 1.86E+00 1.66E-01 3.09E-01 3.61 E+00
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Table E.7.3 .6 Latent Cancer Fatality Risk from Loss of Filtration

Receptor pose LCF/rem LCF Probability LCF Risk
pers - rem point-est

I Nominal Scenario

MEI Worker 4.89E+01 8.OOE-04 3.91E-02 2.02E-04 7.90E-06

Workers j 4.89E+02 8.OOE-04 3.91E-01 2.02E-04 7.90E-05

MEI noninvolved worker 3.22E-01 4.00E-04 1.29E-04 2.02E-04 2.60E-08

Noninvolved workers 1.37E+01 4.00E-04 5.48E-03 2.02E-04 1.11E-06

MEI general public 1.38E-03 5.00E-04 6.90E-07 2.02E-04 1.39E-10

General public 2.07E+00 S.OOE-04 1.04E-03 2.02E-04 2.09E-07 8.03E-05

I

Bounding Scenario

MEI Worker 3.26E+03 lethal 1.00E+00 2.02E-04 2.02E-04

Workers 3.26E+04 1ethal 1.00E+01 2.02E-04 2.02E-03

MEI noninvolved worker 2.14E+01 8.OOE-04 1.71E-02 2.02E-04 3.46E-06

Noninvolved workers I 9.16E+02 4.OOE-04 3.66E-01 2.02E-04 7.40E-05

MElgeneralpublic 9.22E-02 5.00E-04 4.61E-05 2.02E-04 9.31E-09

General public I 1.38E+02 5.OOE-04 6.90E-02 2.02E-04 1.39E-05 2.11E-03

Table E.7.3.8 Latent Cancer Fatality Risk from Breached Canister

Receptor pose LCF/rem LCF Probability LCF Risk
pers - rem point-est

I Nominal Scenario
MEI Worker 9.06E-08 4.00E-04 3.62E-11 1.00E+00 3.62E-11

Workers j j 9.06E-07 4.00E-04 3.62E-10 1.00E+00 3.62E-10

MEI noninvolved worker 1.35E-09 4.00E-04 5.40E-13 1.OOE+0O 5.40E-13

Noninvolved workers 5.10E-08 4.OOE-04 2.04E-11 1.00E+00 2.04E-11

MEI general public 2.00E-12 5.00E-04 1.00E-15 1.00E+00 1.00E-15

General public 4.46E-09 5.00E-04 2.23E-12 1.00E+00 2.23E-12 3.85E-10
Bounding Scenario I

MEI Worker 5.44E-05 4.OOE-04 2.18E-08 1.00E+00 2.18E-08

Workers 5.44E-04 4.00E-04 2.18E-07 1.00E+00 2.18E-07

MEI noninvolved worker 8.12E-07 4.OOE-04 3.25E-10 1.00E+00 3.25E-10

Noninvolved workers 3.06E-05 4.OOE-04 1.22E-08 1.00E+00 1.22E-08

MEI general public 1.20E-09 5.OOE-04 6.00E-13 1.00E+00 6.00E-13

General public 2.68E-06 5.OOE-04 1.34E-09 1.OOE+00 1.34E-09 2.31E-07

Table E.7.3.10 Latent Cancer Fatality Risk from Seismic Event

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario I
MEI Worker 1.21E+02 8.OOE-04 9.68E-02 3.22E-03 3.12E-04

Workers 1.21E+03 8.00E-04 9.68E-01 3.22E-03 3.12E-03

MEI noninvolved worker 2.90E+01 8.00E-04 2.32E-02 3.22E-03 7.47E-OS

Noninvolved workers I 4.07E+02 4.OOE-04 1.63E-01 3.22E-03 5.24E-04

MEI general public 7.03E-02 5.00E-04 3.52E-05 3.22E-03 1.13E-07

General public 6.14E+01 5.00E-04 3.07E-02 3.22E-03 9.89E-05 3.74E-03
Bounding Scenario

MEI Worker 8.04E+03 lethal 1.00E+00 3.22E-03 3.22E-03

Workers 8.04E+04 lethal 1.O0E+01 3.22E-03 3.22E-02

MEI noninvolved worker 1.93E+03 lethal 1.00E+00 3.22E-03 3.22E-03

Noninvolved workers 2.71E+04 4.00E-04 1.08E+01 3.22E-03 3.49E-02

EI general public IM 4.68E+00 5.OOE-04 2.34E-03 3.22E-03 7.53E-06
General public 4.09E+03 5.OOE-04 2.05E+00 3.22E-03 6.58E-03 7.37E-02
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Table E.8.3.2 Latent Cancer Fatality Risk from Mispositioned Jumper

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

^ Wominal Scenario
MEI Worker 5.88E+01 BAOE-04 4.70E-02 2.86E-01 1.35E-02

Workers I 5.88E+02 B.OOE-04 4.70E-01 2.86E-01 1.35E-01

MEI noninvolved worker 1.92E+01 4.OOE-04 7.68E-03 2.86E-01 2.20E-03

Noninvolved workers 7.23E+02 4.OOE-04 2.89E-01 2.86E-01 8.27E-02

MEI general public 8.44E-02 5.OOE-04 4.22E-05 2.86E-01 1.21E-05

General public 1.77E+02 5.OOE-04 8.85E-02 2.86E-01 2.53E-02 2.43E-01

^ Bounding S cenario

MEI Worker 1.33E+03 lethal 1.00E+00 2.86E-01 2.86E-01

Workers I 1.33E+04 lethal 1.00E+01 2.86E-01 2.86E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 2.86E-01 2.86E-01

Noninvolved workers 1.64E+04 4.00E-04 6.56E+00 2.86E-01 1.88E+00

MEI general public I. 1.91E+00 5.00E-04 9.55E-04 2.86E-01 2.73E-04

General public 4.01E+03 5.00E-04 2.01E+00 2.86E-01 5.73E-01 5.31E+00

Table E.8.3.4 Latent Cancer Fatality Risk from Hydrogen Deflagralion in Waste Storage Tank

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

NominalScenario I
MEI Worker I 3.91E+01 8.00E-04 3.13E-02 1.87E-01 5.85E-03

Workers I 3.91E+02 8.00E-04 3.13E-01 1.87E-01 5.85E-02

MEI noninvolved worker 9.40E+00 4.00E-04 3.76E-03 1.87E-01 7.03E-04

Noninvolved workers
MEI general public

1.32E+02
2.28E-02

4.OOE-04
5.00E-04

5.28E-02
1.14E-05

1.87E-01
1.87E-01

9.87E-03
2.13E-06

General public 1.99E+01 5.00E-04 9.95E-03 1.87E-01 1.86E-03 7.02E-02

Bounding S

MEI Worker I.

cenario
7.31 E+03 lethal 1.00E+00 1.87E-01 1.87E-01

Workers i
MEI noninvolved worker

7.31 E+04
1.76E+03

lethal
Iethal

1.00E+01
1.00E+00

1.87E-01
1.87E-01

1.87E+00

1.87E-01

Noninvolved workers I
MEI general public I

2.47E+04
4.26E+00

4.OOE-04
5.00E-04

9.88E+00
2.13E-03

1.87E-01
1.87E-01

1.85E+00
3.98E-04

General public 3.72E+03 5.00E-04 1.86E+00 1.87E-01 3.48E-01 4.07E+00

Table E.8.3.6 Latent Cancer Fatality Risk from Loss of Filtration

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

NominalScenario
MEI Worker 4.89E+01 8.OOE-04 3.91E-02 2.29E-04 8.96E-06

Workers 4.89E+02 8.OOE-04 3.91E-01 2.29E-04 8.96E-05

MEI noninvolved worker 3.22E-01 4.OOE-04 1.29E-04 2.29E-04 2.95E-08

Noninvolved workers

MEI general public

1.37E+01
1.38E-03

4.00E-04
5.00E-04

5.48E-03
6.90E-07

2.29E-04
2.29E-04

1.25E-06
1.58E-10

General public 2.07E+00 5.00E-04 1.04E-03 2.29E-04 2.37E-07 9.11E-05

Bounding

MEI Worker

Scenario
3.26E+03 lethal 1.00E+00 2.29E•04 2.29E-04

Workers I
MEI noninvolved worker

3.26E+04
2.14E+01

lethal
8.00E-04

1.00E+01
1.71E-02

2.29E-04
2.29E-04

2.29E-03
3.92E-06

Noninvolved workers
MEI general public !

9.16E+02
9.22E-02

4.00E-04
S.OOE-04

3.66E-01
4.61E-05

2.29E-04
2.29E-04

8.39E-05
1.06E-08

General public 1.38E+02 5.00E-04 6.90E-02 2.29E-04 1.58E-05 2.39E-03
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Table E.8.3.8 Latent Cancer Fatality Risk from Seismic Induced Line Break in Vault

Receptor pose LCF/rem lCF Probability LCF Risk

pers - rem point-est

Nominal Scenario I I
MEI Worker ^ 1.84E+00 4.OOE-04 7.36E-04 1.69E-02 1.24E-05

Workers I 1.84E+01 4.OOE-04 7.36E-03 1.69E-02 1.24E-04

MEI noninvolved worker 2.74E-02 4.OOE-04 1.10E-05 1.69E-02 1.85E-07

Noninvolved workers 1.03E+00 4.OOE-04 4.12E-04 1.69E-02 6.96E-06

MEI general public 1.20E-04 5.OOE-04 6.00E-08 1.69E-02 1.01E-09

General public 2.53E-01 5.OOE-04 1.27E-04 1.69E-02 2.14E-06 1.33E-04

Bounding Scenario

MEI Worker ^ 6.97E+00 4.00E-04 2.79E-03 1.69E-02 4.71E-05

Workers I ^ 6.97E+01 4.00E-04 2.79E-02 1.69E-02 4.71E-04

MEI noninvolved worker 1.04E-01 4.00E-04 4.16E-05 1.69E-02 7.03E-07

Noninvolved workers 3.92E+00 4.00E-04 1.57E-03 1.69E-02 2.65E-05

MEI general public 4.57E-04 5.00E-04 2.29E-07 1.69E-02 3.86E-09

General public 9.60E-01 S.OOE-04 4.80E-04 1.69E-02 8.11E-06 5.06E-04

Table E.8.3.10 Latent Cancer Fatality Risk from Breached Canister

Receptor I Dose lCF/rem LCF Probability LCF Risk
pers - rem point-est

NominalScenario ^
MEI Worker ^ 4.53E-08 4.OOE-04 1.81E-11 1.00E+00 1.81E-11

Workers I 4.53E-07 4.OOE-04 1.81 E-10 1.00E+00 1.81 E-10

MElnoninvolvedworker 6.77E-10 4.OOE-04 2.71 E-1 3 1.00E+00 2.71E-13

Noninvolved workers 2.55E-08 4.00E-04 1.02E-11 1.00E+00 1.02E-11

MEI general public i.OOE-12 5.OOE-04 5.OOE-16 1.00E+00 5.OOE-16
General public 2.23E-09 5.OOE-04 1.12E-12 1.00E+00 1.12E-12 1.93E-10

I Bounding Scenario ^
MEI Worker 2.72E-05 4.OOE-04 1.09E-O8 1.00E+00 1.09E-08

Workers 2.72E-04 4.00E-04 1.09E-07 1.00E+00 1.09E-07

MEI noninvolved worker 4.06E-07 4.00E-04 1.62E-10 1.00E+00 1.62E-10

Noninvolved workers 1.53E-05 4.00E-04 6.12E-09 1.00E+00 6.12E-09

MElgeneralpublic 6.01E-10 5.00E-04 3.01E-13 1.00E+00 3.01E-13

General public 1.34E-06 5.00E-04 6.70E-10 1.00E+00 6.70E-10 7.16E-07

Table E.8.3.12 Latent Cancer Fatality Risk from Seismic Event

Receptor

I I

pose LCF/rem LCF Probability LCF Risk
pers - rem point-est

Nominal Scenario
MEI Worker 1.21E+02 8.00E-04 9.66E-02 3.64E-03 3.52E-04

Workers 1.21E+03 8.OOE-04 9.68E-01 3.64E-03 3.52E-03

MEI noninvolved worker 2.90E+01 8.OOE-04 2.32E-02 3.64E-03 8.44E-05

Noninvolved workers 4.07E+02 4.OOE-04 1.63E-01 3.64E-03 5.93E-04

MEI general public 7.03E-02 5.OOE-04 3.52E-05 3.64E-03 1.28E-07

General public 6.14E+01 5.OOE-04 3.07E-02 3.64E-03 1.12E-04 4.23E-03

Bounding Scenario
MEI Worker 8.04E+03 lethal 1.00E+00 3.64E-03 3.64E-03

Workers 8.04E+04 lethal 1.00E+01 3.64E-03 3.64E-02

MEI noninvolved worker 1.93E+03 lethal 1.00E+00 3.64E-03 3.64E-03

Noninvolved workers 2.71E+04 4.00E-04 1.08E+01 3.64E-03 3.95E-02

MEI general public 4.68E+00 5.00E-04 2.34E-03 3.64E-03 8.52E-06

General public 4.09E+03 5.00E-04 2.05E+00 3.64E-03 7.44E-03 8.33E-02
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EX SITU/ IN SITU COMBINATION 1 ALTERNATIVE
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Table E.9.3.2 Lalent Cancer Fatality Risk from Mispositioned Jumper

Receptor I Dose LCF/rem LCF Probabilily LCF Risk

per5 - rem pointESt

I INominalSc

MEI Worker I
Workers I

enario

5.88E+01

5.88E+02

8.OOE-04
8.00E-04

I
4.70E-02

6.70E-01

2.04E4)1

2.04E-01

9.60E-03

9.60E-02

MElnoninvoNedworker
Noninvolvedworkers I
MEI g eneral publi

1.92E+01

7.23E+02

8.44E-02

4.00E-04

4.00E-04

5.00E-04

7.68EA3
2.89E-01

4.22E-05

2.04E-01

2.04E-01

2.04E-01

1.57E-03

5.90E-02

8.61E-06

Generalpublic 1.77E+02 S.OOE-0d B.BSE-02 2.04E-01 1.81E-02 1.73E-01

Bounding S

MEI Worker

Workers

MEI noninvolved worker

Noninvolvedworkers

cenario
1.33E+03
1.33E+04

4.35E+02
1.64E+04

lethal
lethal

lethal

4.OOE-04

1.00E+00
1.00E+01

1.00E+00
6.56E+00

2.04E-01

2.04E-01

2.04E-01
2.04E-01

2.04E-01

2.04E+00
2.04E-01

1.34E+00

MEI g eneral publi 1.91E+00 5.00E-04 9.55E-04 2.04E-01 1.95E-04

General public 4.01E+03 5.00E-04 2.01E+00 2.04E-01 4.09E-01 3.79E+00

Table E.9.3 .4 Latent Cancer Fala lily Risk from Hydroge n Deflagrati on in Waste Storage Tank

Receptw Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

NominalSCenano
MEI Worker 3.91E+01 B.OOE-Od 3.13E-02 1.87E-01 5.85E-03

Workers 3.91E+02 8.00E-04 3.13E-01 1.87E-01 5.85E-02

MElrnoninvolvedwork
Noninvolvetlworkers

MEI eneralpublie

Generalpublic

MEI Worker

Wwkers ^

MEI noninvolved work

Noninvolvedworkers

er

ounding S

er

9.40E+00

1.32E+02

2.28E-02
1.99E+01
cenario

7.31 E+03
7.31E+04

176E+03
2.47E*04

4.00E-04

4.00E-04

S.OOE-04

5.00E-04

lethal

1elhal

lemal
d.00E-0Y

3.76E-03

5.28E-02
1.14E-05

9.95E-03

1.00E+00
1.00E+01

1 AOE+00

9.BBE+00

1.87E-01
1.87E-01

1.87E-01
1.87E-01

1.87E-01

L87E-01
1.87E-01

1.87E-01

7.03E-04

9.87E-03

2.13E-06
1.86E-03

1.87E-01

1.87E+00
1.87E-01

1.85E+00

.02E-02

ME19eneral public 4.26E+00 5.0OE-0C 2.13E-03 1.87E01 3.98E-04

General pubtic 3.72E+03 SAOE04 1.86E+00 1.87E-01 3.48E-01 4.07E+00

Table E.9.3.6 Latent Cancer Fate lity Risk from Loss or F iltratlon

Receptor pose LCF/rem LCF Probabilily LCF Risk

pers-rem pointest

Nominal Sc

MEIWorker

Workers

MElnoninvolvedworkxr

Noninvolvedworkers

MEI eneralpublic

Generalpublk

wlario

4.89E+01

4.89E+02

3.22E-01

1.37E+01

1.38E-0 3

2.07E+00

B.OOE-0A

8.00E-04

4.GOE-04

4.00E-04

5.OOE-04

5.00E-04

3.91E-02

3.91E-01

1.29E-04

5.48E-03

6.90E-07

1.04E-03

2.29E-04

2.29E-04

2.29E-04

2.29E-04

2.29E-04

2.29E.04

8.96EO6

8.96E-05

2.95E-08

1.25E-06

1.58E-10

2.37E-07 .11E-05

eoundi S

MEI Worker

Workers

cenario

3.26E+03
3.26E+Ob

lethal

lelhal

1.00E+00
i.00E+01

2.29E-04

2.29E-04
2.29E-04
2.29E-03

MElnoninvalvedworker 2.14E+01 B.OOE-04 1.71E-02 2.29E-04 3.92E-06

Nonimolvedworkers 9.16E.d2 4.00E-04 3.66E-01 2.29E-04 8.39E-05

MEI eneralpublb 9.22E-02 5.00E-04 4.61E-05 2.29E-04 1.06E-08

General public 1.38E+02 5.90E-04 6.90E-02 2.29E-04 1.58E-05 2.39E-03
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Table E.9.3.8 Latent Cancer Fatality Risk from Seismie Induced Line Break in Vault -

Receptor pose LCF/rem LCF Probability LCF Risk

1 I pers - rem point-est

INominatSoenario I I I
MEI Worker 1.84E+00 4.0OE-04 7.36E-04 L69E-02 1.24E-05

Workers 1.84E+01 4.00E-04 7.36E-03 1.69E-02 1.24E-04

MEI noninvolveC worker 2.74E-02 4.OOE-04 1.10E-05 1.69E.02 1.85E-07

Noninvolvetlworkers 1.03E•00 4.00E-04 4.12E-04 1.69E-02 6.96E-06

MEI eneralpublic 1.20E-04 5.O0 E-04 6.00E-08 1.69E-02 1.01E-09

General public 2.53E-01 5.00E-04 1.27E-04 1.69E.02 2.14E-06 1.33E-04

Bounding Scenario I I
MEI Worker 6.97E+00 4.00E-04 2.79E-03 1.69E-02 4.71E-05

Workers 6.97E+01 4.00E-04 2.79E-02 1.69E-02 4.71E-04

MElnoninvolveEworker 1.04E-01 4.OOE-04 4.16E-05 1.69E-02 7.03E-07

Noninvolvetlworkers 3.92E+00 4.00E04 1.57E-03 1.69E-02 2.65E-05

MElgeneralpublic 4.57E-04 5.00E-04 2.29E-07 1.69E-02 3.86E-09

General public 9.60E-01 5.00E-04 4.80E-04 1.69E-02 8.11E-06 5.06E-04

Table E.9.3.10 Latent Cancer Fa tality Risk from BreacheE Caniste

Receptor pose LCF/rem LCF Probabihty LCF Risk

pers - rem pointcst

INominalS cenario I I
MEI Worker 4.53E-0B AOOE-04 1.81E-11 1.00E+00 1.81E-11

Woikers 4.53E-07 4.00E-04 1.81E-10 1.00E+00 1.81E-10

MElnoninvoNeoworker 6.77E-10 4.00E-04 2.71E-13 i.00E+00 2.71E-13

Noninvolveo workers 2.55E-08 4.00E-04 1.02E-11 1.00E+00 1.02E-11

MEI g eneral publi 1.00E-12 5.00E-04 5.00E-16 1.00E+00 5.00E-16

General public 2.23E-09 5.00E-04 1.12E-12 1.DOE+00 1.12E-12 1.93E-10

BouoEingScenario I 1 I
MEI Worker 2.72E-05 4.OOE-04 1.09E-08 1.00E+00 1.09E-08

Workers I 2.72E-04 4.00E-04 1.09E-07 1.00E+00 1.09E07

MEI noninvolved worker 4.06E-07 4.00E-04 1.62E-10 1.00E+00 1.62E-10

Noninvolvetlworkers 1.53E-05 4.OOE-04 6.12E-09 1.00E+00 6.12E-09

MEI eneralpublic 6.OtE-10 S.OOE-04 3.01E-13 1.00E+00 3.OtE-13

Generalpublie 1.34E-06 5.00E-04 6.70E-10 1.00E+00 6.70E-10 1.16E-07

Table E.9.3.12 Latent Cancer Fat ality Risk from Tank Dome Collap se

Receptor pose LCF/rem LCF Probabitiry LCF Risk

p9rs-rem point-est

Nominal Scenario

MEI Worker 1.22E+02 8.00E-04 9.76E-02 1 A0E-04 9.76E-06

Workers 1.22E.03 8.00E-04 9.76E-01 1.00E-04 9.76E-05
MElnoninvolveEworker 2.93E.01 8.OOE-04 2.34E-02 1.00E-04 2.34E-06

Noninvolveo workers 4.11 E+02 4.00E-04 1.64E-01 1.00E-04 1.64E-05

MEI general public 7.09E-02 5.00E-04 3.SSE-05 1.00E-04 3.55E-09

Generalpublk 6.20E+01 5.00E-04 3.10E-02 1.00E-04 3.10E-06 1.17E-04

Bounding S cenario

MEI Worker 8.11E.03 le8ml 1.00E+00 1.00E-04 i.00E-04
Workers 8.11 E+04 lethal 1 A0E+01 1.00E-04 L00E-03
MEI noninvolvetl woiker 1.95E+03 lethal 1.00E+00 1.00E-04 1.OOE-04
NoninvolveUworkers 2.]4E+04 4.00E-04 1.t0E+01 1.00E-04 1.10E-03

MEI eneral public 4.73E+00 5.00E-04 2.37E-03 1.00E-04 2.37E-07

Generalpublk 4.13E+03 5.OOE-04 2.07E+00 1.00E-04 2.07E-04 2.30E-03

Table E.9.3.14 Latent Cancer Fat ality Risk from Seismic Event

Receptor Dose LCF/rem LCF Probability LCF Risk
pers-rem point-est

NonimxlS<enano

MEI Worker 1.21E+02 8.00E-04 9.68E42 3.64E-03 3.52E.04

Workers 1.21E+03 8.00E-04 9.68E-01 3.64E-03 3.52E-03

MElnoolovolveOworker 2.90E+01 e.00E-04 2.32E-02 3.64E-03 8.44E-05

NoninvolveEworkers 4.07E+02 4.00E-04 1.63E-01 3.64E^03 5.93E-04

MElgeneralpublic 7.03E-02 S.OOE-04 3.52E-05 3.64E03 1.28E-07

General public 6.14E+01 5.00E-04 3.07E-02 3.64E-03 1.12E-04 4.23E-03

Bounding Scenario
MEI Worker 8.04E+03 lelhal 1.00E+00 3.64E-03 3.64E-03

Workers 8.04E.04 1ethal 1.00E+01 3.64EA1 3.64E-02

MElnoninvolveCwork er 1.93E+03 1elhal 1.00E+00 3.64E-03 3.64E-03

Nooinvolveoworkers 2.71E+04 4.00E04 1.08E•01 3.64E03 3.95E-02

MEI eneral public 4.68E+00 5.00E-04 2.34E-03 3.64E03 8.52E-06

Generalpublic 4.09E+03 S.OOE-04 2.05E+00 3.64E-03 7.44E-03 8.33E-02
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EX SITU/ IN SITU COMBINATION 2 ALTERNATIVE

Table E.10.3.2 Latent Cancer Fatality Risk from MisposilioneE Jumper

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem poinl-est

INominalScenario I I I
MEI Worker 5.88EM1 6.OOE-04 4.70E-02 1.75E-01 8.23E-03

Workers S.BBE+02 B.OOE-04 4.70E-01 1.75E-01 8.23E.02

MElnoninvolvetlwmker 1.92E+01 4.00E-04 7.68E-03 1.75E-01 1.34E-03

NoninvalveCworkers 7.23E+02 4.00E-04 2.89E-01 1.75E-01 5.06E-02

MEI general public 8.44E-02 5.00E-04 4.22E-05 1.75E-01 7.39E-06

Generalpublic 1.77E+02 5.OgE-04 8.85E-02 1.75E-01 1.55E-02 1.48E-01

I IBountlingS

MEI Worker

Workers

MElnoninvoNetl worker

Noninvolvetlworkers

MEI eneralp^blic

Generalpublic

cenatlo

1.33E+03

1.33E+04

4.35E+02
1.64E+04

1.91E+00

4.01E+03

I
lelhal

lelhal

let,al

4.00E-04

5.00E.04

5.OOE-04

i
1.00E.00

1.00E+01

i.00E+00

6.56E+00

9.55E-04

2.01E+00

1.75E-01

1.75E-01

1.75E-01

1.75E-01

1.75E-01

1.75E-01

1.75E-01

1.75E+00

1.75E-01

1.15E+00

1.67E-04

3.51E-01 .25E+00

Table E.10.3.4 Latent Cancer Fat ality Risk from Hydrogen Deflagration in Waste Storage Ta nk

Receplor Dose LCFlrem LCF Probability LCF Risk

pers-rem point-est

Npmin2l Scenari0

MEI Worker 3.91 E+01 8.00E.04 3.13E-02 1.80E-01 5.63E43

Workers 3.91E+02 8.00E-04 3.13E-01 1.80E-01 5.63E-02

MElnoninvolvetlworke r 9.40E+00 4.00E-04 3.78E-03 1.80E-01 6.77E.04

NoninvolveEworkers 1.32E+02 4.00E-04 5.28E-02 1.80E-01 9.50E-03

MEI eneralpubtic

Generalpublic

MEI Worker

Workers

MEI noninvolveC worke

NoninvoNeEworkers

MEI eneralpublic

Generol puClk

Bounding S

r

2.28E-02
1.99E+01

cenario
7.31E+03

7.31 E+04

1.76E+03
2.47E+04
4.26E+00

3.72E+03

5.00E-04

S.OOE-04

I I
lethal
lethal

lethal

4.00E-04

5.00E-04
5.00E-04

1.14E-05

9.95E-03

1.00E+00

L00E+01

1.00E+00

9.88E+00

2.13E-03

1.86E+00

1.80E-01

1.80E-01

1.80E-01

1.80E-01

1.80E-01

1.80E-01

1.80E-01

1.80E-01

2.05E-06

1.79E03

1.80E-01

1.80E+00

1.80E-01

1.78E+00

3.83E-04

3.35E-01

6.76E-02

.91E+00

Table E.10.3.6 Latent Cancer Fatality Risk from Loss of Filtration

Receptor pose LCF/rem LCF Probabilily LCF Risk

pers - rem point-est

NominalScenarfa
MEIWorker 4.89E+01 8.00E-04 3.91E-02 2.20E-04 8.61E-06

Worker5 4.89E+02 8.OOE-04 3.91E-01 2.20E-04 8.61E-05

MElnoninvolvetlworker 3.22E-01 4.OOE-04 1.29E-04 2.20E-04 2.83E-08

Noninvolvetlworkers 1.37E+01 4.OOE-04 5.48E-03 2.20E-04 1.21E-06

MEI general public 1.38E-03 5.00E-04 6.90E-07 2.20E-04 1.52E-10

General public 2.0]E+00 S.OOE-04 1.0EE-03 2.20E-04 2.28E-07 8.75E-05

MEI Worker

Workers

Bounding Scenario
3.26E+03

3.26E+04

lelhal

lelhal

1.00E+00
1.00E+01

2.20E-04

2.20E-04

2.20E-04

2.20E-03

MElnoninvolvetlwork
NoninvoNeCworkers

MEI eneralpublic

er 2.14E+01

9.16E+02

9.22E-02

B.OOE-0d

4.00E-04

5.00E-04

1.71E-02

3.66E-01

4.61E-05

2.20E^04
2.20E-0d

2.20E-04

3.77E-06

8.06E-05
1.01E-08

GeneralPVblic 1.38E+02 S.OOE-04 6.90E-02 2.20E-04 1.52E-05 2.30E-03
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Table E.10.3.8 Latent Cancer Fatality Risk from Seismic Induced Line 8reak in Vault -

Receptor I I Dose LCF/rem LCF Probability LCF Risk

pers-rem point-est

I NominalScenario I I

MEI Worker 1.84E+00 4.00E-04 7.36E-04 1.63E-02 1.20E-05

Workers I I 1.84E+01 4.00E-04 7.36E-03 1.63E-02 1.20E-04

MEI noninvolved worker 2.74E-02 4.OOE-04 1.10E-05 1.63E-02 1.79E-07

Noninvolved workers 1.03E+00 4.0OE-0G 4.12E-04 1.63E-02 6.72E-06

MElgeneralpublic 1.20E-04 S.OOE-04 6.00E-08 1.63E-02 9.78E-10

General public 2.53E-01 S.OOE-04 1.27E-04 1 63EA2 2.06E-06 1.29E-04

BoundingScenario I
MEI Worker 6.97E+00 4.00E-04 2.79E-03 1.63E-02 4.54E-05

Workers 6.97E+01 4.OOE-04 2.79E-02 1.63E-02 4.54E-04

MElnuninvolvedworker 1.04E-01 4.00E-04 4.16E-05 1.63E-02 6.78E-07

Noninvolvedworkers 3.92E+00 4.GOE-04 1.57E-03 1.63E-02 2.56E.05

MEI general public 4.57E-06 5.GOE-0C 2.29E-07 1.63E-02 3.72E-09

Generalpublic 9.60E-01 S.OOE-04 4.80E-04 1.63E-02 7.82E-06 4.88E-04

Table E.10.3.10 Latent Cancer Fata6ty Rfsk from Breached Canister

Receptor pose LCFlrem LCF Probability LCF Risk

pere - rem polnt-est

I Nominal Scenario I
MEI Worker 4.53E-08 4.00E-04 1.81E-11 1.COE+00 1.81E-11

Workers 4.53E-07 4.00E-04 1.e1E-10 1.00E+00 1.81E-10

MElnoninvolvedwoMer 6.77E-10 4.00E-04 2.71E-13 1.00E+00 2.71E-13

Noninvolved wwkers 2.55E-08 4.00E-04 1.02E-11 1.00E+00 1.02E-11

MEI eneralpublic 1.00E-12 SOOE-04 5.00E-16 1.00E+00 5.00E-16

General public 2.23E-09 5.00E-04 1.12E-12 1.00E+00 1.12E-12 1.93E-10

Bounding Scanario

MEI Worker 2.72E-05 4.00E-04 1.09E-08 1.00E+00 1.09E-08

Workers 2.72E-04 4.00E-04 1.09E-07 1.00E+00 1.09E-07

MEI noninvolved worker 4.06E-07 4.00E-04 1.62E-10 1.00E+00 1.62E-10

Noninvolvedworkers 1.53E-05 4.00E-04 6.12E.09 1.00E+00 6.12E-09

MEI general I 6.01E-10 5.00E-04 3.01E-13 1.00E+00 3.01E-13

General public 1.34E-06 5.00E-04 6.70E-10 1.00E+00 6.70E-10 1.16E-07

Table E.10.3.12 Latent Cancer Fatality Risk (rom Tank Oome Collapse

Receptor Dose LCFlrem LCF ProDabilily LCF Risk

pers - rem point-est

NominalScenario I
MEI Worker 1.22E+02 8.00E-04 9.76E-02 1.00E-04 9.76E-06

Workers I 1.22E+03 8.00E-04 9.76E41 1.00E-04 9.76E-05

MElnoninvolvedworker 2.93E+01 8.00E-04 2.34E-02 1.00E.04 2.34E-06

Noninvolved workers 4.11 E+02 4.00E.04 1.64E-01 1.00E-04 1.64E-05

MElgeneralpublic 7.09E-02 5.00E-04 3.55E-05 1.00E-04 3.55E-09

General puDlic 6.20E+01 5.00E-04 3.10E-02 1.00E-04 3.10E-06 1.17E-04

Bounding Scenarb
MEI Worker 8.11 E+03 lethal 1.OOE.00 1.00E-04 1.00E-04

Workers 8.11E+04 lethal 1.00E+01 1.00E-04 1.00E-03

MEI noninvolved worker 1.95E+03 lelhal 1.00E+00 1.00E-04 1.90E-04

NoninvoNeC workers 2.74E+04 4.00E-04 1.10E+01 1.00E-04 1.10E-03

MEI eneralpublic 4.73E+00 5.00E-04 2.37E-03 1.00E-04 2.37E-07

Generol public 4.13E+03 5.00E-04 2.07E+00 1.00E-04 2.07E-04 2.30E-03

Table E.10.3.14 Latent Cancer Fatality Risk from Seismic Event

Receptor pose LCF/rem LCF Probabildy LCF Risk

para -

rem
pOint-9st

Nominal Scanar"w

MEI Worker 1.21E+02 8.00E.04 9.68E-02 3.50E-03 3.39E-04

Workers 1.21E+03 OE-042 9.68E-01 3.SOE-03 3.39E-03

MElnoninvoNedwork er 2.90E+01 B.OOE-04 2.32E-02 3.SOE-03 8.12E-05

Noninvolvedworkers 4.07E+02 4.00E-04 1.63E-01 3.50E-03 5.70E-04

MEI eneralpublic 7.03E-02 S.OOE-04 3.52E-05 3.50E-03 1.23E-07

Generalpublie 6.14E+01 5.00E-04 3.07E-02 3.SOE-03 1.WE-04 4.07E-03

Boundmn Scenario

MEI Worker 8.04E+03 lethal 1.00E+00 3.50E-03 3.50E-03

Workers 8.04E+04 lethal 1.00E+01 3.50E-03 3.SOE-02

MElnoninvolvedworker 1.93E+03 lelhal 1.00E+00 3.50E-03 3.SOE-03

NoninvuNedworkers 2.71E+04 4.00E-04 1.08E+01 3.50E-03 3.79E-02

MEI eneral Wblic

1
4.68E+00 5.00E04 2.34E-03 3.50E-03 8.19E-06

Generalpublic 4.09E+03 5.00E-04 2.05E+00 3.50E-03 7.16E-03 8.01E-02
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Table E.1 1.2.8 Latent Cancer Fatality Risk from Mispositioned Jumper

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

I Nominal Scenario

MEI Worker 5.88E+01 B.OOE-04
I

4.70E-02 3.03E-01 1.43E-02

Workers ! 5.88E+02 B.OOE-04 4.70E-01 3.03E-01 1.43E-01

MEI noninvolved worker 1.92E+01 4.00E-04 7.68E-03 3.03E-01 2.33E-03

Noninvolved workers 7.23E+02 4.00E-04 2.89E-01 3.03E-01 8.76E-02

MEI general public 8.44E-02 5.00E-04 4.22E-05 3.03E-01 1.28E-05

General public 1.77E+02 S.OOE-04 8.85E-02 3.03E-01 2.68E-02 2.57E-01

Bounding Scenario

MEI Worker 1.33E+03 lethal 1.00E+00 3.03E-01 3.03E-01

Workers 1.33E+04 lethal 1.OOE+01 3.03E-01 3.03E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 3.03E-01 3.03E-01

Noninvolved workers 1.64E+04 4.00E-04 6.56E+00 3.03E-01 1.99E+00

MElgeneralpublic 1.91E+00 5.00E-04 9.55E-04 3.03E-01 2.89E-04

General public 4.01E+03 5.00E-04 2.OtE+00 3.03E-01 6.08E-01 5.63E+00

Table E.11.2.10 Latent Cancer Fatality Risk from Hydrogen Deflagration in Waste Storage Tank

Receptor Dose LCF/rem LCF Probability LCF Risk

pers - rem point-est

I NominalScenario

MEI Worker 3.91E+01 8.OOE-04 3.13E-02 2.23E-01 6.98E-03

Workers 1 3.91E+02 8.OOE-04 3.13E-01 2.23E-01 6.98E-02

MEI noninvolved worker 9.40E+00 4.OOE-04 3.76E-03 2.23E-01 8.38E-04

Noninvolved workers I
MEI general public I

1.32E+02

2.28E-02
4.OOE-04
5.00E-04

5.28E-02
1.14E-05

2.23E-01
2.23E-01

1.18E-02
2.54E-06

General public 1.99E+01 5.OOE-04 9.95E-03 2.23E-01 2.22E-03 8.37E-02

! Bounding Scenario

MEI Worker 7.31 E+03 lethal 1.OOE+00 2.23E-01 2.23E-01

Workers I 7.31 E+04 lethal 1.00E+01 2.23E-01 2.23E+00

MEI noninvolved worker

Noninvolved workers

1.76E+03
2.47E+04

lethal
4.00E-04

1.00E+00
9.88E+00

2.23E-01
2.23E-01

2.23E-01
2.20E+00

MEI general public 4.26E+00 S.OOE-04 2.13E-03 2.23E-01 4.75E-04

General public 3.72E+03 5.00E-04 1.86E+00 2.23E-01 4.15E-01 4.85E+00

Table E.11.2.12 Latent Cancer Fatality Risk from Loss of Filtration

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

I NominalScenario
MEI Worker 4.89E+01 8.00E-04 3.91E-02 2.73E-04 1.07E-05

Workers I
MEI noninvolved worker

4.89E+02
3.22E-01

8.OOE-04
4.OOE-04

3.91E-01
1.29E-04

2.73E-04
2.73E-04

1.07E-04
3.52E-08

Noninvolved workers I 1.37E+01 4.OOE-04 5.48E-03 2.73E-04 1.50E-06

MEI general public I 1.38E-03 5.OOE-04 6.90E-07 2.73E-04 1.88E-10

General public 2.07E+00 5.OOE-04 1.04E-03 2.73E-04 2.83E-07 1.09E-04

^Bounding

MEI Worker

Scenario
3.26E+03 lethal 1.00E+00 2.73E-04 2.73E-04

Workers I 3.26E+04 1ethal 1.00E+01 2.73E-04 2.73E-03

MEI noninvolved worker 2.14E+01 B.OOE-04 1.71E-02 2.73E-04 4.67E-06

Noninvolved workers 9.16E+02 4.00E-04 3.66E-01 2.73E-04 1.00E-04

MEI general public 9.22E-02 5.OOE-04 4.61E-05 2.73E-04 1.26E-08

General public 1.38E+02 5.00E-04 6.90E-02 2.73E-04 1.88E-05 2.85E-03
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Table E.1 1.2.14 Latent Cancer Fatality Risk from Seismic Induced Line Break i n Vault

Receptor pose LCF/rem LCF Probability LCF Risk

j pers - rem point-est

NominalScenario I
MEI Worker 1.84E+00 4.00E-04 7.36E-04 2.02E-02 1.49E-05

Workers 1.84E+01 4.00E-04 7.36E-03 2.02E-02 1.49E•04

MElnoninvolvedworker 2.74E-02 4.00E-04 1.10E-05 2.02E-02 2.21E-07

Noninvolved workers 1.03E+00 4.00E-04 4.12E-04 2.02E-02 8.32E-06

MEl general public 1.20E-04 5.00E-04 6.00E-08 2.02E-02 1.21E-09

General public 2.53E-01 5.OOE•04 1.27E-04 2.02E-02 2.56E-06 1.60E-04

I Bounding Scenario

MEI Worker ( 6.97E+00 4.00E-04 2.79E-03 2.02E-02 5.63E-05

Workers 6.97E+01 4.00E-04 2.79E-02 2.02E-02 5.63E-04

MEI noninvolved worker 1.04E-01 4.00E-04 4.16E-05 2.02E-02 8.40E-07

Noninvolved workers 3.92E+00 4.00E-04 1.57E-03 2.02E-02 3.17E-05

MEI general public I 4.57E-04 5.OOE-04 2.29E-07 2.02E-02 4.62E-09

General public 9.60E-01 5.OOE-04 4.80E-04 2.02E-02 9.70E-06 6.05E-04

Table E.11.2.16 Latent Cancer Fatality Risk from Breac hed Canister

Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

I NominalScenario I I
MEI Worker 4.53E-OS 4.00E-04 1.81E-11 1.00E+00 1.81E-11

Workers 4.53E-07 4.00E-04 1.81E-10 1.00E+00 1.81E-10

MEI noninvolved worker 6.77E-10 4.OOE-04 2.71E-13 1.00E+00 2.71E-13

Noninvolved workers 2.55E-08 4.OOE-04 1.02E-11 1.oGE+00 1.02E-11

MEI general public 1.OOE-12 5.OOE-04 5.OOE-16 1.00E+00 5.00E-16

Generalpublic 2.23E-09 S.OOE-04 1.12E-12 1.00E+00 1.12E-12 1.93E-10

j Bounding Scenario I

MEI Worker 2.72E-05 4.00E-04 1.09E-08 1.00E+00 1.09E-08

Workers 2.72E-04 4.OOE-04 1.09E•07 1.00E+00 1.09E-07

MEI noninvolved worker 4.06E-07 4.00E-04 1.62E-10 1.00E+00 1.62E-10

Noninvolved workers I 1.53E-05 4.OOE•04 6.12E-09 1.00E+00 6.12E-09

MElgeneralpublic 6.01E•10 5.ODE-04 3.01E-13 1.OOE+00 3.01E-13

General public 1.34E-06 5.OOE-04 6.70E-10 1.00E+00 6.70E-10 1.16E-07

Table E.1 1.2.18 Latent Cancer Fatality Risk from Seismic Event

Receptor pose LCF/rem LCF Probability LCF Risk
pers - rem point-est

j Nominal Scenario j
MEIWorker 1.21E+02 8.OOE-04 9.68E-02 4.34E-03 4.20E-04

Workers i 1.21E+03 8.OOE-04 9.68E-01 4.34E-03 4.20E-03

MEI noninvolved worker 2.90E+01 8.OOE-04 2.32E-02 4.34E-03 1.01E-04

Noninvolved workers 4.07E+02 4.OOE-04 1.63E-01 4.34E•03 7.07E-04

MElgeneralpublic 7.03E-02 5.00E-04 3.52E-05 4.34E-03 1.53E-07

General public 6.14E+01 5.OOE-04 3.07E-02 4.34E-03 1.33E-04 5.04E-03

Bounding Scenario

MEI Worker I 8.04E+03 lethal 1.OOE+00 4.34E•03 4.34E-03

Workers I 8.04E+04 lethal 1.00E+01 4.34E-03 4.34E-02

MEI noninvolved worker 1.93E+03 lethal 1.00E+00 4.34E-03 4.34E-03

Noninvolved workers 771E+04 4.00E-04 1.08E+01 4.34E•03 4.70E-02

MEI general public 4.68E+00 5.00E-04 2.34E-03 4.34E•03 1.02E-05 ^

General public 409E+03 S.OOE-04 2.05E+00 4.34E-03 8.88E-03
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-Table E.1 1.1.8 Latent Cancer Fatality Risk from Mispositioned Jumper If
Receptor pose LCF/rem LCF Probability LCF Risk

pers - rem point-est

Nominal Scenario

MEI Worker 5.88E+01 8.OOE-04 4.70E-02 1.10E-01 5.17E-03

Workers 5.88E+02 8.OOE-04 4.70E-01 1.10E-01 5.17E-02

MEI noninvolved worker 1.92E+01 4.OOE-04 7.68E-03 1.10E-01 8.45E-04

Noninvolved workers 7.23E+02 4.OOE-04 2.89E-01 1.10E-01 3.18E-02

MEI general public 8.44E-02 5.OOE-04 4.22E-05 1.10E-01 4.64E-06

General public 1.77E+02 5.OOE-04 8.85E-02 1.10E-01 9.74E-03 9.33E-02

! Bounding Scenario
MEI Worker 1.33E+03 lethal 1.00E+00 1.10E-01 1.10E-01

Workers 1.33E+04 lethal 1.00E+01 1.10E-01 1.10E+00

MEI noninvolved worker 4.35E+02 lethal 1.00E+00 1.10E-01 1.10E-01

Noninvolved workers 1.64E+04 4.OOE-04 6.56E+00 1.10E-01 7.22E-01

MEI general public 1.91 E+00 5.OOE-04 9.55E-04 1.10E-01 1.05E-04

General public 4.01E+03 5.OOE-04 2.01E+00 1.10E-01 2.21E-01 2.04E+00

Table E.11.1.10 Latent Cancer Fatality Risk from Seismic Induced Line Break in Vault

Receptor Dose LCF/rem LCF Probability LCF Risk
pers - rem point-est

Nominal Scenario
MEI Worker 1.84E+00 4.OOE-04 7.36E-04 6.50E-03 4.78E-06

Workers 1.84E+01 4.OOE-04 7.36E-03 6.50E-03 4.78E-05

MEI noninvolved worker 2.74E-02 4.OOE-04 1.10E-05 6.50E-03 7.12E-08

Noninvolved workers 1.03E+00 4.OOE-04 4.12E-04 6.50E-03 2.68E-06

MEI general public 1.20E-04 5.OOE-04 6.OOE-08 6.50E-03 3.90E-10

General public 2.53E-01 5.OOE-04 1.27E-04 6.50E-03 8.22E-07 5.13E-05

Bounding Scenario

MEI Worker 6.97E+00 4.OOE-04 2.79E-03 6.50E-03 1.81 E-05

Workers j 6.97E+01 4.OOE-04 2.79E-02 6.50E-03 1.81 E-04

MEI noninvolved worker 1.04E-01 4.OOE-04 4.16E-05 6.50E-03 2.70E-07

Noninvolved workers 3.92E+00 4.OOE-04 1.57E-03 6.50E-03 1.02E-05

MEI general public 4.57E-04 5.OOE-04 2.29E-07 6.50E-03 1.49E-09

General public 9.60E-01 5.OOE-04 4.80E-04 6.50E-03 3.12E-06 1.95E-04
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DOSE CONSEQUENCES FOR SPRAY RELEASE

Noninvolved Worker and General Public Radiological Dose Calculation

D(rem) = Q (L) x Chi/Q (s/m3) x BR (m3/s) x ULD (rem/L)

where:

Q = liters respirable tank waste released - respirable release rate = 0.054 L/min

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr

BR = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - Bounding (SST 30% solids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) D (rem)

where:
CF = dose-to-risk conversion factor

D=dose
Bounding Scenario

exposure receptor Q Chi/Q BR ULD D CF LCF

(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8.00E+00 MEI NW 2.59E+01 6.51E-03 3.30E-04 7.81E+06 4.35E+02 Lethal dose

8.00E+00 popNW 2.59E+01 2.45E-01 3.30E-04 7.81E+06 1.64E+04 4.OOE-04 6.55E+00

1.60E+01 MEI GP 5.18E+01 1.43E-05 3.30E-04 7.81E+06 1.91E+00 5.OOE-04 9.55E-04

1.60E+01 popGP 5.15E+01 3.00E-02 3.30E-04 7.81E+06 4.01E+03 5.OOE-04 2.00E+00

Nominal Scenario

exposure receptor Q Chi/Q BR ULD D CF LCF

(h) (L) (s1m3) (m3/s) (rem/L) (rem) LCF/rem

8.OOE+00 MEI NW 2.59E+01 6.51E-03 3.30E-04 3.45E+05 1.92E+01 4.00E-04 7.68E-03

8.00E+00 pop NW 2.59E+01 2.45E-01 3.30E-04 3.45E+05 7.23E+02 4.OOE-04 2.89E-01

1.60E+01 MEI GP 5.18E+01 1.43E-05 3.30E-04 3.45E+05 8.44E-02 5.OOE-04 4.22E-05

1.60E+01 pop GP 5.18E+01 3.OOE-02 3.30E-04 3.45E+05 1.77E+02 5.00E-04 8.85E-02

Worker Radiological Dose Calculation

D(rem) _[ Q(L) * ULD(rem/L) * T(s) * R(m3/s) ' 3/2pir3(m-3)] +[MEI NW dose]

where:
T (s) W Max 15min x 60s/min = 9.0OE+02

R(m) = I radius of work area = 1.00E+01

Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding Scenario

receptor Q ULD T BR Volume Dose CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 8.10E-01 7.81E+06 9.00E+02 3.30E-04 4.77E-04 1.33E+03 Iethal dose ;

Pop W worker population of 10 * MEI W dose = 1.33E+04 Iethal dose.

Nominal Scenario •

receptor Q ULD T BR Volume Dose CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 5.10E-01 3.45E+05 9.00E+02 3.30E-04 4.77E-04 5.88E+01 8.0OE-041 4.70E-02

Pop W worker population of 10' MEI W dose = 5.88E+02 8.00E-04; 4.70E-01
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DOSE CONSEQUENCES FOR FLAMMABLE GAS DEFLAGRATION

Noninvolved Worker and General Public Radiological Dase Calculation

D(rem) = Q ( L) x Chi/Q ( s/m3) x R (m3/s) x ULD (rem/L)

where:
Q = liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coeff icient; NW =< 1 hr, GP =< 1 hr

R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - DST solids
I

latent cancer fatalities (LCF) = CF ( LCF/rem) * D (rem)

where:
CF = dose-to-risk conversion factor

D = dose

Bounding Scenario

exposure receptor Q Chi/Q BR ULD D CF LCF

( h) (L) (s/m3) ( m3/s) (rem/L) (rem) LCF/rem

< 1 MEI NW 2.40E+00 3.44E-02 3.30E-04 6.45E+07 1.76E+03 Lethal dose

< 1 pop NW 2.40E+00 4.83E-01 3.30E-04 6.45E+07 2.47E+04 4.00E-04 9.87E+00

< 1 MEI GP 2.40E+00 8.34E-05 3.30E-04 6.45E+07 4.26E+00 S.OOE-04 2.13E-03

< 1 pop GP 2.40E+00 7.29E-02 3.30E-04 6.45E+07 3.72E+03 5.OOE-04 1.86E+00

Nominal Scenario

exposure receptor Q Chi/Q BR ULD D CF LCF

( h) (L) (s/m3) (m3/s) (rem/L) ( rem) LCF/rem

< 1 MEI NW 2.40E+00 3.44E-02 3.30E-04 3.45E+05 9.40E+00 4.OGE-04 3.76E-03

< 1 pop NW 2.40E+00 4.83E-01 3.30E-04 3.45E+05 1.32E+02 4.00E-04 5.28E-02

<1 MEI GP 2.40E+00 8.34E-05 3.30E-04 3.45E+05 2.28E-02 5.00E-04 1.14E-05

< 1 pop GP 2.40E+00 7.29E-02 3.30E-04 3.45E+05 1.99E+01 5.OOE-04 9.96E-03

Worker Radiological Dose Calculation

D(rem) = Q(L) * ULD(rem/L) * T(s) * R(m3/s) * 3/2pir3(m-3)

where:
T(s) W Max 5min x 60s/min = 3.00E+02

R (m) = radius of work area = 1.00E+01

Volume (m-3) = 3/2pir3 = 4.77E-04/m3
Bounding Scenario

receptor Q ULD T BR Volume Dose CF LCF

( L) (rem/L) ( s) (m3/s) (m-3) (rem) LCF/rem

MEI W 2.40E+00 6.45E+07 3.00E+02 3.30E-04 4.77E-04 7.31 E+03 lethal dose

Pop W worker population of 10 * MEI W dose = 7.31 E+04 lethal dose

Nominal Scenario

receptor Q ULD T BR Volume Dose CF LCF

(L) (rem/L) ( s) (m3/s) (m-3) (rem) LCF/rem

MEI W 2.40E+00 3.45E+05 3.00E+02 3.30E-04 4.77E-04 3.91E+01 8.00E-04j 3.13E-02

Pop W worker population of 10 * MEI W dose = 3.91E+02 8.OOE-041 3.13E-01
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DOSE CONSEQUENCES FOR SEISMIC EVENT - REMEDIATIONi

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (rem/L) i

where:
Q= liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; NW =< 1hr, GP =< 1hr

R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - bounding (SST solids) - nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D(rem)

where:
CF = dose-to-risk conversion factor

D = dose

Bounding Scenario 11
exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

< 1 MEI NW 7.40E+00 3.44E-02 3.30E-04 2.30E+07 1.93E+03 lethal dose
< 1 pop NW 7.40E+00 4.83E-01 3.30E-04 2.30E+07 2.71E+04 4.OOE-04 1.09E+01
< 1 MEI GP 7.40E+00 8.34E-05 3.30E-04 2.30E+07 4.68E+00 5.OOE-04 2.34E-03
< 1 pop GP 7.40E+00 7.29E-02 3.30E-04 2.30E+07 4.09E+03 5.OOE-04 2.05E+00

Nominal Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

< 1 MEI NW 7.40E+00 3.44E-02 3.30E-04 3.45E+05 2.90E+01 8.OOE-04 2.32E-02
< 1 pop NW 7.40E+00 4.83E-01 3.30E-04 3.45E+05 4.07E+02 4.OOE-04 1.63E-01
< 1 MEI GP 7.40E+00 8.34E-05 3.30E-04 3.45E+05 7.03E-02 5.OOE-04 3.51 E-05
< 1 pop GP 7.40E+00 7.29E-02 3.30E-04 3.45E+05 6.14E+01 5.OOE-04 3.07E-02

Worker Radiological Dose Calculation

D(rem) = Q(L) * ULD(rem/L) * T(s) * R(m3/s) * 3l2pir3(m-3)
where:
T (s) W Max 5min x 60s/min = 3.OOE+02
R(m) = radius of work area = 1.OOE+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding

receptor Q ULD T BR Volume D CF LCF
(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 7.40E+00 2.30E+07 3.00E+02 3.30E-04 4.77E-04 8.04E+03 lethal dose
Pop W worker population of 10 * MEI W dose = 8.04E+04 lethal dose

Nominal

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 7.40E+00 3.45E+05 1 3.00E+02 3.30E-04 4.77E-04 1.21E+02 8.OOE-041 9.64E-02

Pop W worker population of 10 * ME I W dose = 1 1.21E+03 8.00E-04 9.64E-01
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DOSE CONSEQUENCES FOR EXPLOSION FROM ROCK SLINGER

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (rem/L)i

where:

Q = liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; NW =< 1 hr, GP =< 1 hr

R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - Bounding (SST solids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)
where:
CF = dose-to-risk conversion factor

D = dose

Bounding Scenario I
exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

< 1 MEI NW 7.47E+00 3.44E-02 3.30E-04 2.30E+07 1.95E+03 lethal dose

< 1 pop NW 7.47E+00 4.83E-01 3.30E-04 2.30E±07 2.74E+04 4.OOE-04 1.10E+01

< 1 MEI GP 7.47E+00 8.34E-05 3.30E-04 2.30E+07 4.73E+00 5.00E-04 2.36E-03

< 1 pop GP 7.47E+00 7.29E-02 3.30E-04 2.30E+07 4.13E+03 5.00E-04 2.07E+00

I
Nominal Scenario

exposure receptor Q Chi/Q R ULD D CF LCF

(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

<1 MEI NW 7.47E+00 3.44E-02 3.30E-04 3.45E+05 2.93E+01 8.OOE-04 2.34E-02
< 1 pop NW 7.47E+00 4.83E-01 3.30E-04 3.45E+05 4.11E+02 4.OOE-04 1.64E-01

< 1 MEI GP 7.47E+00 8.34E-05 3.30E-04 3.45E+05 7.09E-02 5.OOE-04 3.55E-05
< 1 pop GP 7.47E+00 7.29E-02 3.30E-04 3.45E+05 6.20E+01 5.OOE-04 3.10E-02

Worker Radiological Dose Calculation

D(rem) = Q(L) * ULD(rem/L) * T(s) * R(m3/s) ' 3/2pir3

where:
T(s) W Max 5min x 60s/min = 3.OOE+02
R(m) = radius of work area = 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 7.47E+00 2.30E+07 3.00E+02 3.30E-04 4.77E-04 8.11E+03 lethal dose

Pop W worker population of 10 * MEI W dose = 8.11 E+04 lethal dose

Nominal

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 7.47E+00 3.45E+05 1 3.00E+02 3.30E-04 4.77E-04 1.22E+02 8.00E-04 9.74E-02

Pop W worker population of 10 * MEI W dose = 1.22E+03 8.00E-04 9.74E-01
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DOSE CONSEQUENCES FOR OFF GAS DUCT RUPTURE - (4.4.4.3)

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (rem/L)

where:

Q= liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr

R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - Bounding (DST solids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) ' D (rem)

where:
CF = dose-to-risk conversion factor

D = dose

Bounding Scenario

exposure receptor Q Chi/Q R ULD D CF LCF

(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8 MEI NW 8.70E+00 6.51E-03 3.30E-04 6.45E+07 1.21E+03 Iethal dose;

8 pop NW 8.70E+00 2.45E-01 3.30E-04 6.45E+07 4.54E+04 8.OOE-04 3.63E+01

16 MEI GP 1.73E+01 1.43E-05 3.30E-04 6.45E+07 5.27E+00 5.00E-04 2.63E-03

16 pop GP 1.73E+01 3.00E-02 3.30E-04 6.45E+07 1.10E+04 S.OOE-04 5.52E+00

Nominal Scenario

exposure receptor Q Chi/Q R ULD D CF LCF

(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8 MEI NW 8.70E+00 6.51E-03 3.30E-04 3.45E+05 6.45E+00 4.OOE-04 2.58E-03

8 pop NW 8.70E+00 2.45E-01 3.30E-04 3.45E+05 2.43E+02 4.OOE-04 9.71 E-02

16 MEI GP 1.73E+01 1.43E-05 3.30E-04 3.45E+05 2.82E-02 5.OOE-04 1.41E-05

16 pop GP 1.73E+01 3.00E-02 3.30E-04 3.45E+05 5.91 E+01 5.OOE-04 2.95E-02

Worker Radiological Dose Calculation

D(rem) _[ Q(L) * ULD(rem/L)' T(s) * R(m3/s) " 3/2pir3(m-3)] +[MEI NW dose]

where:

T (s) W Max 15min x 60s/min = 9.OOE+02

R(m) = radius of work area = 1.00E+01

Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 2.72E-01 6.45E+07 9.00E+02 3.30E-04 4.77E-04 3.69E+03 lethal dose l

Pop W worker population of 10' MEI W dose = 3.69E+04 lethal dose

Nominal

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 2.72E-01 3.45E+05 9.OOE+02 1 3.30E-04 4.77E-04 1.97E+01 4.00E-04 7.90E-03

Pop W worker population of 10' MEI W dose = 1.97E+02 4.00E-04 7.90E-02
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DOSE CONSEQUENCES FOR LOSS OF FILTRATION -(4.3.1.10)1.

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (rem/L)

where: I
Q = liters respirable tank waste released

Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 1 hr, GP = 1 hri
R = Breathing rate 3.3E-04 for onsite and offsite.

ULD = CEDE per unit liter inhaled - Bounding (SST solids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)
where:
CF = dose-to-risk conversion factor

D = dose

Bounding Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (slm3) (m3/s) (rem/L) (rem) LCF/rem

1 MEI NW 2.50E-01 1.13E-02 3.30E-04 2.30E+07 2.14E+01 8.OOE-04 1.72E-02
1 pop NW 2.50E-01 4.83E-01

1
3.30E-04 2.30E+07 9.16E+02 4.OOE-04 3.67E-01

1 MEIGP 2.50E-01 4.86E-05 3.30E-04 2.30E+07 9.22E-02 S.OOE-04 4.61E-05

1 pop GP 2.50E-01 7.29E-02 3.30E-04 2.30E+07 1.38E+02 5.OOE-04 6.92E-02

Nominal Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

1 MEI NW 2.50E-01 1.13E-02 3.30E-04 3.45E+05 3.22E-01 4.00E-04 1.29E-04
1 pop NW 2.50E-01 4.83E-01 3.30E-04 3.45E+05 1.37E+01 4.OOE-04 5.50E-03
1 MEI GP 2.50E-01 4.86E-05 3.30E-04 3.45E+05 1.38E-03 5.OOE-04 6.92E-07
1 pop GP 2.50E-01 7.29E-02 3.30E-04 3.45E+05 2.07E+00 5.OOE-04 1.04E-03

Worker Radiological Dose Calculation

D(rem) = Q(L) * ULD(rem/L) * T(s) * R(m3/s) * 3/2pir3(m-3)
where:
T(s) W Max 60min x 60s/min = 3.60E+03

R(m) = radius of work area = 1.OOE+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 2.50E-01 2.30E+07 3.60E+03 1 3.30E-04 4.77E-04 3.26E+03 lethal dose
Pop W worker population of 10 * MEI W dose = 3.26E+04 lethal dose

Nominal

receptor Q ULD T BR Volume D CF LCF
(L)) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 2.50E-01 3.45E+05 3.60E+03 3.30E-04 4.77E-04 4.89E+01 8.OOE-04 3.91E-02
Pop W worker population of 10 * MEI W dose = 4.89E+02 8.00E-04 3.91E-01
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DOSE CONSEQUENCES FOR SEISMIC INDUCED LINE BREAK IN VAULT - (4.5.1.1.2)

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (rem/L)
where:
Q = liters respirable tank waste released
Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr

R = Breathing rate 3.3E-04 for onsite and offsite.
ULD = CEDE per unit liter inhaled - Bounding (SST liquids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) ` D (rem)
where:

CF = dose-to-risk conversion factor
D = dose

Bounding Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8 MEI NW 3.70E-02 6.51E-03 3.30E-04 1.31E+06 1.04E-01 4.OOE-04 4.17E-05
8 pop NW 3.70E-02 2.45E-01 3.30E-04 1.31E+06 3.92E+00 4.OOE-04 1.57E-03

16 MEI GP 7.40E-02 1.43E-05 3.30E-04 1.31E+06 4.57E-04 5.OOE-04 2 .29E-07
16 pop GP 7.40E-02 3.OOE-02 3.30E-04 1.31E+06 9.60E-01 5.OOE-04 4.80E-04

Nominal Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8 MEI NW 3.70E-02 6.51E-03 3.30E-04 3.45E+05 2.74E-02 4.OOE-04 1.10E-05

8 pop NW 3.70E-02 2.45E-01 3.30E-04 3.45E+05 1.03E+00 4.OOE-04 4.13E-04
16 MEI GP 7.40E-02 1.43E-05 3.30E-04 3.45E+05 1.20E-04 5.OOE-04 6.02E-08

16 pop GP 7.40E-02 3.00E-02 3.30E-04 3.45E+05 2.53E-01 5.OOE-04 1.26E-04

Worker Radiological Dose Calculation

D(rem) _[ Q(L)' ULD(rem/L)' T(s) * R(m3/s) ' 3/2pir3(m-3)] +[MEI NW dose]
where:
T (s) W Max 15min x 60s/min = 9.00E+02
R(m) = radius of work area = 1.00E+01

Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding

receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 3.70E-02 1.31E+06 9.00E+02 3.30E-04 4.77E-04 6.97E+00 4.00E-04 2.79E-03
Pop W worker population of 10' MEI W dose = 6.97E+01 4.00E-04 2.79E-02

Nominal

receptor Q ULD T BR Volume D CF LCF
(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 3.70E-021 3.45E+05 9.00E+02 3.30E-04 4.77E-04 1.84E+00 4.00E-04 7.34E-04

Pop W worker population of 10' MEI W dose = 1.84E+01 4.00E-04 7.34E-03
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DOSE CONSEQUENCES FOR BREACHED CANISTER

D(rem) = Q (L) x Chi/Q (s/m3) x R (m3/s) x ULD (rem/L)

where:

Q = liters respirable tank waste released
Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 24hr
R = Breathing rate 3.3E-04 for onsite and offsite. 2.7E-04 long term offsite > 16hr
ULD = CEDE per unit liter inhaled - Bounding (AWF solids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D(rem)
where:
CF = dose-to-risk conversion factor
D=dose

Bounding Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (remlL) (rem) LCF/rem

8 MEI NW 9.13E-10 6.51E-03 3.30E-04 2.07E+08 4.06E-07 4.00E-04 1 1.62E-10
8 pop NW 9.13E-10 2.45E-01 3.30E-04 2.07E+08 1.53E-05 4.00E-04 6.11E-09

24 MEIGP 9.51E-10 1.13E-05 2.70E-04 2.07E+08 6.01E-10 5.00E-04 3.00E-13
24 pop GP 9.51E-10 2.52E-02 2.70E-04 2.07E+08 1.34E-06 5.00E-04 6.70E-10

Nominal Scenario

exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8 MEI NW 9.13E-10 6.51E-03 3.30E-04 3.45E+05 6.77E-10 4.00E-04 2.71E-13
8 pop NW 9.13E-10 2.45E-01 3.30E-04 3.45E+05 2.55E-08 4.00E-04 1.02E-11

24 MEI GP 9.51E-10 1.13E-05 2.70E-04 3.45E+05 1.00E-12 S.OOE-04 5.01E-16
24 pop GP 9.51E-10 2.52E-02 2.70E-04 3.45E+05 2.23E-09 S.OOE-04 1.12E-12

Worker Radiological Dose Calculation

D(rem) =[ Q(L) * ULD(rem/L) * T(s) * R(m3/s) * 3l2pir3(m-3)] +[MEI NW dose]
where:
T(s) W Max 15min x 60s/min = 9.OOE+02

R(m) = I radius of work area = 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04/m3

Bounding
receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem
MEI W 9.13E-10 2.07E+08 1 9.OOE+02 1 3.30E-04 4.77E-04 2.72E-05 4.00E-041 1.09E-08
Pop W worker population of 10 * MEI W dose = 2.72E-04 4.00E-04 1.09E-07

I Nominal
receptor Q ULD T BR Volume D CF LCF

(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem
MEI W 9.13E-10 3.45E+05 9.00E+02 3.30E-04 4.77E-04 4.53E-08 4.00E-04 1.81E-11
Pop W worker population of 10 * MEI W dose = 4.53E-07 4.00E-04 1.81 E-10
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Sheetl 1

POST-REMEDIATION ACCIDENT - SEISMIC - 177 TANKS COLLAPSE

D(rem) = Q (L) x Chi/Q (s/m3) x R(m3/s) x ULD (rem/L) i
where:
Q = liters respirable tank waste released
Chi/Q = time integrated atmoshperic dispersion coefficient; < 1 hr acute, 1yr chronic
R= Breathing rate 3.3E-04 for onsite and offsite.
ULD = CEDE per unit liter inhaled - bounding (SST soli ds) - nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)
where: I
CF = dose-to-risk conversion factor !
Ddose

I Summary Table

receptor LCF

MEI NW 2.82E+00
pop NW 4.23E+01
MEI GP 3.05E-03
pop GP 3.68E+00

Nominal inventory - in gestion acute
exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem
< 1 MEI NW 8.97E+02 3.44E-02 3.30E-04 4.10E+00 4.17E-02 5.00E-04 1 2.09E-05
< 1 pop NW 8.97E+02 4.83E-01 3.30E-04 4.10E+00 5.86E-01 5.00E-04 2.93E-04
< 1 MEI GP 8.97E+02 8.34E-05 3.30E-04 4.10E+00 1.01E-04 5.00E-04 5.06E-08
<1 pop GP 8.97E+02 7.29E-02 3.30E-04 4.10E+00 8.85E-02 5.00E-04 4.42E-05

Nominal inventory - in halation acute
exposure receptor Q Chi/Q R ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem
< 1 MEI NW 8.97E+02 3.44E-02 3.30E-04 2.30E+05 2.34E+03 1.00E-03 2.34E+00
< 1 pop NW 8.97E+02 4.83E-01 3.30E-04 2.30E+05 3.29E+04 1.00E-03 3.29E+01
< 1 MEI GP 8.97E+02 8.34E-05 3.30E-04 2.30E+05 5.68E+00 5.00E-04 2.84E-03
< 1 pop GP 8.97E+02 7.29E-02 3.30E-04 2.30E+05 4.96E+03 5.00E-04 2.48E+00

Nominal inventory - in gestion chronic
exposure receptor Q Chi/Q R ULD D CF LCF
(yr) (L) (s1m3) (m3/s) (rem/L) (rem) LCF/rem

1 MEI NW 1.55E+04 4.03E-04 3.30E-04 4.10E+00 8.45E-03 5.00E-041 4.23E-06
1 pop NW 1.55E+04 8.01E-03 3.30E-04 4.10E+00 1.68E-01 S.OOE-04 8.40E-05
1 MEI GP 1.55E+04 3.52E-07 3.30E-04 4.10E+00 7.38E-06 S.OOE-04 3.69E-09
1 pop GP 1.55E+04 2.03E-03 3.30E-04 4.10E+00 4.26E-02 S.OOE-04 2.13E-05

Nominal inventory - in halation chronic I
exposure receptor Q Chi/Q R ULD D CF LCF
(yr) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

1 MEI NW 1.55E+04 4.03E-04 3.30E-04 2.30E+05 4.74E+02 1.00E-03 4.74E-01
1 pop NW 1.55E+04 8.01E-03 3.30E-04 2.30E+05 9.42E+03 1.00E-03 9.42E+00
1 MEI GP 1.55E+04 3.52E-07 3.30E-04 2.30E+05 4.14E-Ot 5.00E-04 2.07E-04
1 pop GP 1.55E+04 2.03E-03 3.30E-04 2.30E+05 2.39E+03 5.00E-04 1.19E+00
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DOSE CONSEQUENCES FOR SPRAY RELEASE - 100% liquid
Noninvolved Worker and General Public Radiological Dose Calculation
D(rem) = Q (L) x Chi/Q (s/m3) x BR (m3/s) x ULD (rem/L)
where:
Q = liters respirable tank waste released - respirable release rate = 0.054 Umin
Chi/Q = time integrated atmoshperic dispersion coefficient; NW = 8hr, GP = 16hr
BR = Breathing rate 3.3E-04 for onsite and offsite.
ULD = CEDE per unit liter inhaled - Bounding (SST liquids) - Nominal (reactor products)

latent cancer fatalities (LCF) = CF (LCF/rem) * D (rem)
where:
CF = dose-to-risk conversion factor
D = dose j

lBounding Scenario
exposure receptor Q Chi/Q BR ULD D CF LCF
(h) (L) (s/m3) (m3ls) (rem/L) (rem) LCF/rem

8.00E+00 MEI NW 2.59E+01 6.51E-03 3.30E-04 1.31E+06 7.29E+01 8.OOE-04 5.84E-02
8.OOE+00 pop NW 2.59E+01 2.45E-01 3.30E-04 1.31E+06 2.75E+03 4.00E-04 1.10E+00
1.60E+01 MEI GP 5.18E+01 1.43E-05 3.30E-04 1.31E+06 3.20E-01 5.OOE-04 1.60E-04
1.60E+01 pop GP 5.18E+01 3.OOE-02 3.30E-04 1.31E+06 6.72E+02 5.00E-04 3.36E-01

Nominal Scenario
exposure receptor Q Chi/Q BR ULD D CF LCF
(h) (L) (s/m3) (m3/s) (rem/L) (rem) LCF/rem

8.00E+00 MEI NW 2.59E+01 6.51E-03 3.30E-04 3.45E+05 1.92E+01 4.00E-04 7.68E-03
8.OOE+00 pop NW 2.59E+01 2.45E-01 3.30E-04 3.45E+05 7.23E+02 4.OOE-04 2.89E-01
1.60E+01 MEI GP 5.18E+01 1.43E-05 3.30E-04 3.45E+05 8.44E-02 5.00E-04 4.22E-05
1.60E+01 pop GP 5.18E+01 3.00E-02 3.30E-04 3.45E+05 1.77E+02 5.00E-04 8.85E-02

Worker Radiological Dose Calculation

D(rem) =[ Q(L) * ULD(rem/L) * T(s) * R(m3/s) * 3/2pir3(m-3)] +[MEI NW dose]
where:

T(s) W Max 15min x 60s/min = 9.00E+02
R(m) = radius of work area = 1.00E+01
Volume (m-3) = 3/2pir3 = 4.77E-04lm3

Bounding Scenario
receptor Q ULD T BR Volume Dose CF LCF

(L) (remlL) (s) (m3/s) (m-3) (rem) LCF/rem
MEI W 8.10E-01 1.31E+06 9.00E+02 3.30E-04 4.77E-04 2.23E+02 8.00E-04 1.79E-01
Pop W worker population of 10 * MEI W dose = 2.23E+03 8.00E-04 1.79E+00

I I
Nominal Scenario

receptor Q ULD T BR Volume Dose CF LCF
(L) (rem/L) (s) (m3/s) (m-3) (rem) LCF/rem

MEI W 8.10E-01 3.45E+05 1 9.00E+02 3.30E-04 4.77E-04 5.88E+01 8.00E-04 4.70E-02
Pop W worker population of 10 * MEI W dose = 5.88E+02 8.00E-04 4.70E-01
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population deaths from latent cancer fatalities or lethal exposure

frequency worker noninvolvedwoBer generalpublic totalpopulalion point estimate
Altemative accident peryear years probability nominal bounding nominal bounding nominal bounding nominal bounding nominal bounding

Noaction spray 1.10E-02 1.00E+01 1.10E-01 4.70E-01 1.00E+01 2.89E-01 6.56E•00 8.85E-02 2.01E+00 8.48E-01 1.86E+01 9.32E-02 2.04E+00

gamgas 7.20E-03 1.00E+02 7.20E-01 3.13E-01 1.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-01 2.17E+01 2.71E-01 1.57E+01

orgnitfire 4.48E-04 1.00E+02 4.48E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 6.17E-01 3.10E+00

seismio4 1.40E-04 7.00E+02 1.40E-02 9.68E-01 1.00E+01 1.63E-01 1.08E•01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 1.63E-02 3.20E-01

Long term spray 1.70E-02 2.00E+01 2.20E-01 4.70E-01 1.00E+01 189E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 1.86E+01 1.86E-01 4.09E+00

fiamgas 7.20E-03 1.00E+02 7.20E-01 3.13E-01 1.OOE•01 5.28E-02 9.88E+00 9.95E-03 7.86E+00 3.76E-01 2.17E+01 2.71E-01 1.57E+01

orgnitfire 4.46E-04 1.OOE+02 4.48E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E•01 6.91E+01 6.17E-01 3.10E+00
seismic-4 1.40E-04 1.00E+02 1.40E-02 9.68E-01 1.00E+01 1.63E-07 7.08E+07 3.07E-02 2.05E+00 1.16E+00 2.29E•01 1.63E-02 3.20E-01

Fill&cap spray 1.10E-02 1.20E+01 1.32E-01 4.70E-07 1.OOE•01 2.89E-01 6.56E+00 8.85E-02 2.01E•00 8.48E-01 1.86E+01 1.12E-01 2.45E+00

gamgas 7.20E-03 1.20E+01 6.64E-02 3.13E-01 1.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-07 2.17E401 3.25E-02 1.88E+00

orgnitfire 4.48E-04 1.20E+01 5.36E-03 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 7.40E-02 3.71E-01

seismic-4 1.40E-04 1.20E+01 1.68E-03 9.68E-01 7.00E+01 1.63E-01 1.08E+01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 7.95E-03 3.84E-02

sling exp 7.20E-03 1.20E+01 1.00E-04 9.76E-01 1.00E+01 1.64E-01 1.10E+01 3.10E-02 2.07E+00 1.17E+00 2.31E+01 1.17E-04 2.31E-03

in situ vit spray 1.10E-02 1.60E+01 1.76E-01 4.70E-01 1.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E.01 1.86E+01 1.49E-01 3.27E+00

8am gas 7.20E-03 1.60E+01 1.15E-01 3.13E-01 1.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-01 2.17E+01 4.33E-02 2.50E+00

orgnitfire 4.48E-04 1.60E+01 7.17E-03 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 9.87E-02 4.95E-01

seismic-4 1.40E-04 1.60E+01 2.24E-03 9.68E-01 1.00E+07 1.63E-07 1.08E+01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 2.60E-03 5.12E-02

ogd mptur 1.00E-03 1.60E+01 1.60E-02 7.88E-02 1.00E+01 9.72E-02 3.63E+01 2.96E-02 5.50E+00 2.06E-01 5.18E+01 3.29E-03 8.29E-01

intermed spray 1.10E-02 2.50E+01 2.75E-01 4.70E-01 1.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 1.86E+01 2.33E-01 5.11E+00
Bamgas 7.20E-03 2.50E+01 1.80E-07 3.13E-01 1.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.78E-01 2.17E+01 6.76E-02 3.97E+00

orgnitfire 4.48E-04 2.50E+01 1.12E-02 7.00E+07 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E•01 1.54E-01 7.74E-01

seismic-4 1.40E-04 2.50E•01 3.50E-03 9.68E-01 7.00E+01 7.63E-01 1.08E+01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 4.07E-03 8.00E-02

fillration 8.80E-06 2.50E+01 2.20E-04 3.91E-01 1.00E+01 5.48E-03 3.66E-01 1.04E-03 6.90E-02 3.98E-01 1.04E•01 8.75E-05 2.30E-03

pretreat 6.50E-04 2.50E+01 1.63E-02 7.36E-03 2.79E-02 4.12E-04 1.57E-03 1.27E-04 4.80E-04 7.90E-03 3.00E-02 1.28E-04 4.87E-04

canister 6.00E-01 2.50E+01 1.00E+00 1.81 E-10 1.09E-07 1.02E-11 6.12E-09 1.12E-12 6.70E-70 1.92E-10 1.16E-07 1.92E-10 1.16E-07

notreat spray 1.10E-02 2.25E+01 2.48E-01 4.70E-01 1.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 7.86E+01 2.10E-01 4.60E+00

Ram gas 7.20E-03 2.30E+01 1.66E-01 3.13E-01 7.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-01 2.17E+01 6.22E-02 3.60E+00

org nit fire 4.48E-04 2.30E+01 7.03E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 1.42E-01 7.12E-01

seismic-4 1.40E-04 2.30E+01 3.22E-03 9.68E-01 1.00E+01 1.63E-01 1.08E+01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 3.74E-03 7.36E-02

filtration 8.80E-06 2.30E+01 2.02E-04 3.91E-01 1.00E+07 5.48E-03 3.66E-01 1.04E-03 6.90E-02 3.98E-01 7.04E+01 8.05E-05 2.11E-03

pretreat 0.00E+00 0.00E+00 0.00E+00 7.36E-03 2.79E-02 4.12E-04 1.57E.03 1.27E-04 4.80E-04 7.90E-03 3.OOE-02 0.00E+00 0.00E+00

canister 6.00E-01 2.30E+01 1.00E+00 1.81E-10 1.09E-07 1.02E-11 6.12E-09 1.12E-12 670E-10 1.92E-10 1.16E-07 1.92E-10 1.16E-07

eM.treat spray 1.10E-02 2.60E+01 2.86E-01 4.70E-01 1.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 1.86E+01 2.42E-01 5.31E+00
flamgas 7.20E-03 2.60E+01 1.87E-01 3.13E-07 1.00E+01 5.26E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-07 2.77E+01 7.03E-02 4.07E+00

orgnitfire 4.48E-04 2.60E+01 1.16E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 1.60E-01 6.05E-07

seismic-4 1.40E-04 2.60E+01 3.64E-03 9.68E-01 1.00E+01 1.63E-01 1.08E+01 3.07E-02 2.05E+00 1.16E00 2.29E+01 4.23E-03 8.32E-02

filtration 8.80E-06 2.60E+07 2.29E-04 3.91E-07 1.00E•01 5.48E-03 3.66E-01 1.04E-03 6.90E-02 3.98E-01 1.04E+01 9.10E-05 2.39E-03

pretreat 6.50E-04 2.60E+01 1.69E-02 7.36E-03 2.79E-02 4.12EA4 1.57E-03 1.27E-04 4.80E-04 7.90E-03 3.00E-02 1.33E-04 5.06E-04

canister 6.00E-01 2.60E+07 7.00E+00 1.81E-10 1.09E-07 1.02E-11 6.12E-09 1.12E-12 6.70E-10 1.92E-10 1.16E-07 1.92E-10 1.16E-07

combol spray 1.10E-02 1.85E+01 104E-07 4.70E.01 7.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 1.86E+01 1.72E-01 3.78E+00

gamgas 7.20E-03 2.60E+01 1.87E-01 3.13E-01 1.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-01 2.17E+01 7.03E-02 4.07E+00

orgnitfre 4.48E-04 2.60E+01 1.16E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E•00 1.38E+01 6.91E•01 1.60E-01 8.05E-01

seismio-4 1.40E-04 2.60E+01 3.64E-03 9.68E-01 7.00E+01 1.63E-01 1.08E+01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 4.23E-03 8.32E-02

filtration 8.60E-06 2.60E+01 2.29E-04 3.91E-01 1.00E+01 5.48E-03 3.66E-01 1.04E-03 6.90E-02 3.98E-01 1.04E•01 9.10E-05 2.39E-03

pretreat 6.50E-04 2.60E+01 1.69E-02 7.36E-03 2.79E-02 4.12E-04 7.57E-03 1.27E-04 4.80E-04 7.90E-03 3.00E-02 1.33E-04 5.06E-04

canister 6.00E-07 2.60E+01 7.00E+00 1.81E-10 1.09E-07 1.02E-11 6.12E-09 1.12E-12 6.70E-10 1.92E-10 1.16E-07 1.92E-10 1.16E-07

sling exp 0.00E+00 0.00E+00 1.00E+04 9.76E-07 1.00E+01 1.64E-01 1.10E+01 3.10E-02 2.07E+00 1.17E+00 2.31E+01 7.17E+04 2.31E+05

combo2 spray 1.10E-02 1.60E+01 1.76E-01 4.70E-01 1.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 1.86E•01 1.49E-01 3.27E+00

6amgas 7.20E-03 2.50E+01 1.80E-01 3.13E-01 1.00E•01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-01 2.17E+01 6.76E-02 3.91E+00

orgnitfire 4.48E-04 2.50E+07 1.12E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 1.54E-01 714E-01

seismic-4 1.40E-04 2.50E+01 3.50E-03 9.68E-01 1.00E+01 1.63E-01 1.08E+01 3.07E-02 2.05E+00 1.16E+00 2.29E+01 4.07E-03 6.00E-02

fil(ration 8.80E-06 2.50E+01 2.20E.04 3.91E-01 1.00E+01 5.48E.03 3.66E-07 1.04E-03 6.90E-02 3.98E-01 1.04E+01 8.75E-05 2.30E-03

pretreat 6.50E-04 2.50E+01 1.63E-02 7.36E-03 2.79E-02 4.12E-04 1.57E-03 1.27E-04 4.80E-04 7.90E-03 3.00E-02 1.28E-04 4.87E-04

canister 6.OOE.01 2.50E+01 1.00E+00 1.81E-10 1.09E-07 1.02E.11 6.12E-09 1.12E-12 6.70E-10 1.92E-10 1.16E-07 1.92E-10 1.16E-07

sling exp 0.00E+00 0.00E+00 1.00E-04 9.76E-01 1.00E+01 1.64E-01 7.10E+01 3.70E-02 2.07E+00 1.17E+00 2.31E+01 1.17E-04 2.31E-03

phased spray 1.10E-02 2.75E+01 3.03E.01 4.70E-01 1.00E+01 2.89E-01 6.56E+00 8.85E-02 2.01E+00 8.48E-01 1.86E+01 2.56E-01 5.62E+00

gamgas 7.20E.03 3.10E+01 2.23E-01 3.13E-01 1.00E+01 5.28E-02 9.88E+00 9.95E-03 1.86E+00 3.76E-01 2.17E+01 8.39E-02 4.85E+00

orgnitfire 4.46E-04 3.10E+01 1.39E-02 1.00E+01 1.00E+01 3.17E+00 5.40E+01 5.97E-01 5.09E+00 1.38E+01 6.91E+01 1.91E-01 9.60E-01

seismic-4 1.40E-04 3.10E+01 4.34E-03 9.68E-01 1.00E+07 1.63E-07 1.OBE•O7 3.07E-02 2.05E+00 1.16E+00 2.29E+01 5.04E-03 9.92E-02

filtration 8.80E-06 3.10E+01 2.73E-04 3.91E-01 i.00E+07 S4BE-03 3.66E-07 1.04E-03 6.90E-02 3.98E-01 1.04E+01 1.08E-04 2.85E-03

pretreat 6.50E-04 3.10E+01 2.02E-02 7.36E-03 2.79E-02 4.12E-04 1.57E-03 1.27E-04 4.80E-04 7.90E-03 3.00E-02 1.59E-04 6.03E-04

canister 6.00E-01 3.10E+01 1.00E+00 1.81E-10 1.09E-07 1.02E-11 6.12E-09 1.12E-12 6.70E-10 1.92E-10 1.16E-07 1.92E-10 1.16E-07
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Phased Implementation, Phase 1 Retrieval Cost

From Waste Retrieval and Transfer Data Package, Backup to Table 5-13, DST Retrieval Cost
breakdown is as follows:

Mixer pumps $251
Sluicing $48
Transfer $458
DST Total $752

Now for Phase 1 readily retrievable DST liquid wastes would be transferred to the Phase 1
treatment facilities. This could involve the use of mixer pumps, however it is assumed that the
use of mixer pumps would be limited during phase 1. If mixer pumps were to be utilized during
phase one the $251 cost would be apportioned between Phase 1 and 2 with no net change for the
total alternative. Sluicing of the residual sludges are assumed to take place during Phase 2.
Approximately 10 of the 28 tanks would be transferred during Phase 1, so 10/28 x 458=$164
million would be required for Phase 1 DST waste transfers. Phase 2 DST waste transfers would
be 18/28 x 458=$294 million. There would be some inefficiency from transferring liquids out
during phase 1 and then coming back to retrieve the remaining waste during phase 2, so the
phase 2 transfer cost is increased by 10% to 1.1x294= $323 million.

DST waste transfer:
Phase 1 = $164 million
Phase 2 = $323 million
Total = $478 million

Old Total = $458 million
Net Change = $20 million

H:\USERS\CHENDERS\I SSUES\ALTERNAT\PH 1 RETR.WPD
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Assumptions

1. HLW glass for any of the ex situ alternatives involving separations is calculated at.
20 wt % waste oxides. The waste oxides exclude silica and sodium.

2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.

Note: EA glass limits are 17% Na2O and 4.3% Li20 and each Li20 is equivalent to 2

Na2O so the EA glass is equivalent to 25 % Na2O without any Li20. The privatization RFP

states that the HLW glass will be 25 wt % waste oxides not counting the Na2O or Si02.

3. The LAW glass composition is calculated at 15 wt % Na2O.
4. The canister size for all HLW is set at 1.17 m"3 ( 2X canister), except No

Separations Vit and Calcination HLW canister is 10 m"3

5. The material balances contained in the WHC data packages were used to calculate
the waste oxides for the HLW and LAW streams.

,
6. Sensitivity analysis will be done for the Intermediate Separations alternative at 15 wt %,
and 40 wt % waste oxide loading.

7. The material balance for the Intermediate Separations case was used for the Phased

Implementation alternative and was modified by. using the Extensive Separations material balance

for Cs, Sr, Tc, and TRU elements.

8. For purposes of interim onsite storage and transportation to the repository 4 of the 2x
and 1 of the 10 m^3 canisters are assumed to be placed into an HMPC

or similar packaging and would be repackaged at the repository.

Page 1



HLW conc data for RadTran Jacobs Engineering Group

^ 3/11

No Separations WHC data package values

Vitrification
Radionuclide Inventory No Separations

HLW Glass (WHC data pkg)
Total Curies

Am-241 1.04E+05
Am-243 3.32E+01
Cm-244 1.18E+02
Cs-137 3.49E+07
Ni-63 2.69E+05
Np-237 6.97E+01
Pu-238 1.08E+03
Pu-239 2.64E+04
Pu-240 6.70E+03
Pu-241 7.49E+04
Ru-106 3.79E-02
Sm-I51 6.30E+05
Sn-126 6.27E+02
Sr-90 4.36E+07
Tc-99 3.21E+04
U-233 1.21E-02
U-234 2.12E-01
U-235 2.06E+01
U-238 4.81E+02
Zr-93 3.94E+03
Total (m3) 1.36E+05

Note: Curies from decay daughter products not included

7/4/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

p^ q/^j

Intermediate Separations WHC data package values

Radionuclide Inventory Low-Level High-Level
Waste Glass Waste Glass
Ci/m3 Ci/m3

Am-241 3.90E-02 1.00E+0I
Am-243 1.30E-05 3.20E-03
C-14
Cm-244 4.70E-06 5.90E-03
Cs-135 4.80E-06 1.50E-02
Cs-137 1.20E+00 3.70E+03
1-129
Ni-63 2.60E-02 2.80E+01
Np-237 3.20E-05 6.60E-03
Pu-238 3.10E-04 1.10E-01
Pu-239 7.60E-03 2.60E+00
Pu-240 1.90E-03 6.70E-01
pu-241 6.70E-03 7.80E+00
Ra-226
Ru-106 8.50E-09 3.80E-06
Sm-151 3.IOE-02 6.60E+01
Sn-126 7.20E-04 5.O0E-02
sr-90 4.30E+00 5.60E+03
Tc-99 1.20E-01 6.30E-01
Th-230 2.30E-12 4.10E-09
U-233 2.80E-09 1.20E-06
U-234 4.90E-08 2.IOE-05

U-235 4.80E-06 2.10E-03
U-238 1.10E-04 4.80E-02
Zr-93 1.60E-05 4.10E-01
Total (m3) 2.20E+05 9.40E+03

Note: Curies from decay daughter products not included

7/4/96 WSTLOAD.705 HLW cone data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

?^ s/11

Extensive Separations Data Package values
Note: data package values modified by ECN to Rev 0 data package
Radionuclide Inventory HLW Glass LLW Glass

Base Case (A-1) Base Case (A-lA)
Ci/m4 Ci/m3

Am-241 2.09E+02 7.34E-04
Am-243 6.69E-02 2.35E-07
C-14 O.00E+00 0.00E+00
Cm-244 2.30E-01 4.56E-06
Cs-135 2.91E-01 9.16E-07
Cs-137 7.02E+04 2.21E-01
1-129 O.OOE+00 O.00E+00
Ni-63 8.47E+00 1.83E+00
Np-237 1.40E-01 1.87E-05
Pu-238 2.15E+00 7.80E-05
Pu-239 5.25E+01 1.90E-03
Pu-240 1.33E+01 4.84E-04
Pu-241 1.49E+02 5.41E-03
Ra-226 5.40E-10 7.20E-16
Ru-106 7.58E-05 1.O1E-10
Sm-151 1.68E-03
Sn-126 1.25 1.67E-06
Sr-90 1.07E+05 3.72E-02
Tc-99 6.43E+01 1.06E-03
Th-230 7.80E-08 1.04E-13
U-233 3.68E-08 5.19E-11
U-234 6.76E-07 9.10E-10
U-235 6.57E-05 8.84E-08
U-238 1.53E-03 2.06E-06
Zr-93 9.59E-02 2.68E-02
total m3 496 1.47E+05

solid

Note: Curies from decay daughter products not included

7/4/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

No Separations Alternative FEIS (7/5/96)
20 wt% sodium oxide loading, :2 blending factor

Vitrification Calcination
Radionuclide Radionuclide
Concentration Concentration
Curies /m^3 Curies /m^3

Am-241 3.57E-01 1.08E+00
Am-243 1.14E-04 3.46E-04
Cm-244 4.05E-04 1.23E-03
Cs-137 1.20E+02 3.64E+02
Ni-63 9.23E-01 2.80E+00
Np-237 2.39E-04 7.26E-04
Pu-238 3.71E-03 1.13E-02
Pu-239 9.06E-02 2.75E-01
Pu-240 2.30E-02 6.98E-02
Pu-241 2.57E-01 7.80E-01
Ru-106 1.30E-07 3.95E-07
Sm-151 2.16E+00 6.56E+00
Sn-126 2.15E-03 6.53E-03
Sr-90 1.50E+02 4.54E+02
Tc-99 1.10E-01 3.34E-01
U-233 4.15E-08 1.26E-07
U-234 7.28E-07 2.21E-06
U-235 7.07E-05 2.15E-04
U-238 1.65E-03 5.01E-03
Zr-93 1.35E-02 4.10E-02
Total (m3) 2.91E+05 9.60E+04

Number of 10 m^3 canisters 2.91E+04 10300
Number of 10 m"3 canisters per HMPC 1 1
Number of trips to the repository 2910 1030
Based on 10 HMPCs per train and rounded to nearest whole trip

Note: Curies from decay daughter products not included

4^w

7/6/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

710

Intermediate Separations FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor

Sensitivity @ Sensitivity@
Base Case 15 wt% loading 40 wt% loading

Radionuclide Inventory HLW HLW HLW
glass glass glass
Ci/m"3 Ci/m"3 Ci/m"3

Am-241 6.58E+00 4.26E+00 1.14E+01
Am-243 2.11E-03 1.36E-03 3.63E-03
C-14 0.00E+00 0.00E+00 0.00E+00
Cm-244 3.88E-03 2.51E-03 6.70E-03
Cs-135 9.88E-03 6.39E-03 1.70E-02
Cs-137 2.44E+03 1.58E+03 4.20E+03
1-129 0.00E+00 0.00E+00 0.00E+00
Ni-63 1.84E+01 1.19E+01 3.18E+01
Np-237 4.35E-03 2.81E-03 7.49E-03
Pu-238 7.24E-02 4.68E-02 1.25E-01
Pu-239 1.71E+00 1.11E+00 2.95E+00
Pu-240 4.41E-01 2.85E-01 7.61E-01
Pu-241 5.14E+00 3.32E+00 8.86E+00
Ra-226 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.50E-06 1.62E-06 4.31E-06
Sm-151 4.35E+01 2.81 E+01 7.49E+01
Sn-126 3.29E-02 2.13E-02 5.68E-02
Sr-90 3.69E+03 2.38E+03 6.36E+03
Tc-99 4.15E-01 2.68E-01 7.15E-01
Th-230 2.70E-09 1.75E-09 4.65E-09
U-233 7.90E-07 5.11E-07 1.36E-06
U-234 1.38E-05 8.94E-06 2.38E-05
U-235 1.38E-03 8.94E-04 2.38E-03
U-238 3.16E-02 2.04E-02 5.45E-02
Zr-93 2.70E-01 1.75E-01 4.65E-01
Total (m3) 1.43E+04 2.21E+04 8.28E+03

Number of 1.17 m"3 canisters 1.22E+04 1.89E+04 7.08E+03
Number of 1.17 m"3 can/HMPC 4 4 4
Number of HMPCs 3050 4718 1769
Number of trips to the repository 305 473 177

Note: Curies from decay daughter products not included
Note: Separations efficiency for Cs and Sr is expected to be lower than used for this analysis and would
result in lower Cs and Sr concentrations in the HLW. Numbers were not changed in order to bound impacts

7/6/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

Extensive Separations alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor

Extensive Separations Data Package values

Radionuclide Inventory IILW Glass
Base Case (A-I)
Ci/m3

Am-241 1.55E+02
Am-243 4.97E-02
C-14 0.OOE+00
Cm-244 1.71E-01
Cs-135 2.16E-01
Cs-137 5.22E+04
1-129 0.00E+00
Ni-63 6.30E+00
Np-237 1.04E-01
Pu-238 1.60E+00
Pu-239 3.90E+01
Pu-240 9.89E+00
Pu-241 1.11E+02
Ra-226 4.01E-10
Ru-106 5.63E-05
Sm-151 0.00E+00
Sn-126 9.29E-01
Sr-90 7.95E+04
Tc-99 4.78E+01
Th-230 5.80E-08
U-233 2.74E-08
U-234 5.02E-07
U-235 4.88E-05
U-238 I.14E-03
Zr-93 7.13E-02
total m3 6.67E+02

Number of 0.62 m"3 canisters 5.70E+02
Number of 0.62 m"3 can/HMPC 4
Number of HMPCs 143
Number of trips to the repository 15
Based on 10 HMPCs per train and rounded to nearest whole number
Note: Curies from decay daughter products not included

7/4/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

p^9/1i

Ex Situ /In Situ Combination 1 Alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor

Radionuclide Inventory HLW glass Sel Ret. Recovery
fraction

Ci/m"3
Am-241 7.22E+00 7.67E-01
Am-243 2.77E-03 9.20E-01
C-14 O.00E+00 9.00E-01
Cm-244 5.22E-03 9.40E-01
Cs-135 1.20E-02 8.50E-01
Cs-137 3.06E+03 8.80E-01
1-129 O.00E+00 9.00E-01
Ni-63 2.1 IE+01 8.00E-01
Np-237 5.79E-03 9.32E-0I
Pu-238 4.11E-02 3.97E-01
Pu-239 1.53E+00 6.27E-01
Pu-240 3.83E-01 6.07E-01
Pu-241 4.15E+00 5.65E-01
Ra-226 0.00E+00 8.30E-01
Ru-106 1.32E-06 3.70E-01
Sm-151 4.47E+01 7.20E-01
Sn-126 3.44E-02 7.30E-0I
Sr-90 3.69E+03 7.00E-01
Tc-99 5.34E-01 9.00E-01
Th-230 3.16E-09 8.20E-01
U-233 9.04E-07 8.OOE-01
U-234 1.60E-05 8.10E-01
U-235 1.80E-03 9.10E-0I
U-238 4.07E-02 9.00E-01
Zr-93 2.59E-01 6.70E-01
Total (m3) 9.99E+03

Number of 1.17 m"3 canisters 8.54E+03
Number of 1.17 m"3 can/HMPC 4
Number of HMPCs 2134
Number of trips to the repository 214
Based on 10 HMPCs per train and rounded to nearest trip
Note the combination alt. retrieval fraction is calculated from the % of SST and DST inventory
recovered as follows: recovery fraction = (curies recovered from SSTs + Curies from DSTs)
divided by (total curies in the SSTs+total curies in DSTs)

Note: Curies from decay daughter products not included

7/6/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

ps,lvj l)

Ex Situ /In Situ Combination 2 Alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor

Radionuclide Inventory HLW glass Sel Ret. Recovery
fraction

Ci/m''3
Am-241 1.19E+01 7.30E-0 1
Am-243 3.18E-03 6.10E-01
C-14 O.00E+00 8.00E-01
Cm-244 6.63E-03 6.90E-01
Cs-135 1.25E-02 5.I0E-01
Cs-137 5.00E+03 8.30E-01
1-129 O.00E+00 8.10E-01
Ni-63 1.28E+01 2.80E-01
Np-237 8.49E-03 7.90E-01
Pu-238 2.33E-02 1.30E-0I
Pu-239 1.23E+00 2.90E-01
Pu-240 3.05E-01 2.80E-01
Pu-241 2.67E+00 2.10E-01
Ra-226 O.00E+00 3.00E-01
Ru-106 5.57E-07 9.OOE-02
Sm-151 2.26E+01 2.10E-01
Sn-126 1.79E-02 2.20E-01
Sr-90 3.28E+03 3.60E-01
Tc-99 8.72E-01 8.50E-01
Th-230 1.80E-09 2.70E-01
U-233 9.37E-07 4.80E-01
U-234 8.54E-06 2.50E-01
U-235 1.71E-03 5.OOE-01
U-238 3.98E-02 5.IOE-01
Zr-93 7.34E-02 1.10E-0I
Total (m3) 5.78E+03

Number of 1.17 m"3 canisters 4.94E+03
Number of 1.17 m"3 can/HMPC 4
Number of HMPCs 1230
Number of trips to the repository 124
Based on 10 HMPCs per train and rounded to nearest trip
Note the combination alt. retrieval fraction is calculated from the % of SST and DST inventory
recovered as follows: recovery fraction = (curies recovered from SSTs + Curies from DSTs)
divided by (total curies in the SSTs+total curies in DSTs)

Note: Curies from decay daughter products not included

7/6/96 WSTLOAD.705 HLW conc data for RadTran



HLW conc data for RadTran Jacobs Engineering Group

. "

Phased Implementation alternative FEIS Case (7/5/96)
20 wt % waste oxide loading, 1.2 blending factor

Base Case
Radionuclide Inventory HLW

glass
Ci/m"3

Am-241 7.26E+00
Am-243 2.32E-03
C-14 O.00E+00
Cm-244 7.99E-03
Cs-135 1.01E-02
Cs-137 2.44E+03
1-129 O.00E+00
Ni-63 1.84E+01
Np-237 4.34E-03
Pu-238 7.24E-02
Pu-239 1.82E+00
Pu-240 4.62E-01
Pu-241 5.18E+00
Ra-226 1.88E-11
Ru-106 2.50E-06
Sm-151 4.34E+01
Sn-126 3.29E-02
Sr-90 3.72E+03
Tc-99 2.23E+00
Th-230 2.70E-09
U-233 7.90E-07
U-234 1.38E-05
U-235 1.38E-03
U-238 3.16E-02
Zr-93 2.70E-01
Total. (m3) 1.43E+04

Number of 1.17 m"3 canisters 1.22E+04
Number of 1.17 m"3 can/I-IMPC 4
Number of HMPCs 3051
Number of trips to the repository 305
Based on 10 HMPCs per train and rounded to nearest trip
Note: Curies from decay daughter products not included
Note: Separations efficiency for Cs and Sr is expected to be lower than used for this analysis and would
result in lower Cs and Sr concentrations in the HLW. Numbers were not changed in order to bound impacts
In order to bound the HLW transportation impacts the separations efficiency (total curies)
of Cs, Tc, Sr, and TRU elements was assumed to be the same as Extensive Separations
other isotopes were assumed to be the same as Intermediate Separations

7/6/96 WSTLOAD.705 HLW cone data for RadTran
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Land Use/Habitat Numbers

lr

Table 5.7.1 Table 5.7.1 Table 5.14.1

Temporary Land Commitments Permanent Land Commitments 200 Area Temp 200 Area Perm.
Remediation Total Remediation Total Remediation Total
ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 10 0 0 0 17 (42) 0 0 17 (42)
Long Term Management 66 (160) 66 (160) 8 (20) 25 (62) 50 (120) 25 (62)
In Situ Fill and Cap 26 (64) 97 (240) 17 (42) 25 (62) 21 (52) 25 (62)
In Situ Vitrification 110 (270) 190 (470) 17 (42) 25 (62) 110 (270) 25 (62)
Ex Situ Intermediate Separations 120 (300) 240 (590) 35 (86) 46 (110) 110 (270) 46 (110)
Ex Situ No Separations 170 (420) 263 (650) 20 (49) 28 (69) 90 (220) 28 (69)
Ex Situ Extensive Separations 120 (300) 240 (590) 33 (82) 44 (110) 110 (270) 44 (110)
Ex Situ/In Situ Combination -1 120 (300) 210 (520) 31 (77) 41 (100) 110 (270) 41 •(100)
Ex Situ/In Situ Combination -2 100 (250) 180 (440) •25 (62) 34 (80) 80 (200) 34 (80)
Phased Implementation (Phasel) 33 (82) 33 (82) 0 0 0 0 32 (79) 0 0
Phased Imp. Total Alternative 200 (490) ' 320 (790) $^a 38 (94) 49 (120) 180 (440) 49 (120)
Capsules No Action 0 0 0 0 0.6 (1.5) 0.6 (1.5) 0.6 (1.5) 0.6 (1.5)
Capsules On-Site Disposal 4 (10) 4 (10) 1.8 (4.4) 1.8 (4.4) 1.8 (4.4) 1.8 (4.4)
Capsules Overpack and Ship 2 (5) 2 (5) 0 0 0 0 0 0 0 0
Capsules Vitrify with Tank Waste 1 (2) 1 (2) 0 0 0 0 0 0 0 0
All Capsule Alternatives

7/8/96 Page 1 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

Table 5.14.1 Table 5.14.1 Table 5.14.1 Table 5.19.2
Borrow Sites 200 Area Borrow Site LAW Vault Area Continued Access Restrictions
temporary Shrub-Steppe Shrub-Steppe Remediation Total
ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 N/A 0 0 17 (42)
Long Term Management 16 (40) .10 (25) 14 (35) N/A 8 (20) 25 (62)
In Situ Fill and Cap 76 (190) 0 0 65 (160) N/A 17 (42) 25 (62)
In Situ Vitrification 74 (180) 23 (57) 63 (160) N/A 17 (42) 25 (62)
Ex Situ Intermediate Separations 130 (320) 57 (140) 110 (270) 14 (35) 35 (86) 46 (110)
Ex Situ No Separations 180 (440) 44 (110) 150 (370) N/A 20 (49) 28 (69)
Ex Situ Extensive Separations 130 (320) 57 (140) 110 (270) 12 (30) 33 (82) 44 (110)
Ex Situ/In Situ Combination -1 110 (270) 56 (140) 90 (220) 9 (22) 31 (77) 41 (101)
Ex Situ/In Situ Combination -2 91 (220) 20 (49) 78 (190) 5 (12) 25 (62) 34 (84)
Phased Implementation (Phasel) 1 (2) 20 (49) 1 (2) N/A 0 0 0 0
Phased Imp. Total Alternative 140 (350) 99 (240) 120 (300) 14 (35) 38 (94) 49 (120)
Capsules No Action 0 0 0 0 0.6 [1.5]
Capsules On-Site Disposal 1.5 (3.7) 0 0 1.8 [4.4]
Capsules Overpack and Ship 0 0 0 0 none
Capsules Vitrify with Tank Waste 0 0 0 0 none
All Capsule Alternatives

7/8/96 Page 2 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

L`

Table 5.4.1 Shrub-Steppe Habitat Table 5.4.1 Shrub-Steppe Habitat Table 5.4.1 Shrub-Steppe Habitat
200 Areas Remediation Borrow Sites Total
Temporary Total Remediation Total Remediation Total
ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 0 0 0 0 0 0
Long Term Management 10 (25) 10 (25) 14 (35) 14 (35) 24 (59) 24 (59)
In Situ Fill and Cap 0 0 0 0 23 (57) 65 (160) 23 (57) 65 (160)
In Situ Vitrification 23 (57) 23 (57) 21 (52) 63 (160) 44 (110) 86 (210)
Ex Situ Intermediate Separations 57 (140) 57 (140) 33 (82) 110 (270) 90 (220) 170 (420)
Ex Situ No Separations 44 (110) 44 (110) 89 (220) 153 (380) 130 (320) 200 (490)
Ex Situ Extensive Separations 57 (140) 57 (140) ' 29 (72) 110 (270) 86 (210) 170 (420)
Ex Situ/In Situ Combination -1 56 (140) 56 (140) 32 (79) 90 (220) 88 (220) 150 (370)
Ex Situ/In Situ Combination -2 40 (100) 40 (100) (74) 78 (190) 70 (170) 120 (300)
Phased Implementation (Phasel) 20 (49) 20 (49) (2) 1 (2) 21 (52) 21 (52)
Phased Imp. Total Alternative 99 (240) 99 (240) 137 (91) 120 (300) 136 (340) 220 (540)
Capsules No Action

Capsules On-Site Disposal

Capsules Overpack and Ship

Capsules Vitrify with Tank Waste
All Capsule Alternatives <2 <5 0 0 0 0 0 0 <2 <5 <2 <5

7/8/96 Page 3 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

^
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Table 5.1.1 Table 5.1.1
Soil Disturbance Remediation Soil Distsurbance Total Proj.
Temporary Permanent Temporary Permanent
ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 17 (42)
Long Term Management 66 (160) 8 (20) 66 (160) 25 (62)
In Situ Fill and Cap 26 (64) 17 (42) 97 (240) 25 (62)
In Situ Vitrification 110 (270) 17 (42) 180 (440) 25 (62)
Ex Situ Intermediate Separations 120 (300) 35 (86) 240 (590) 46 (110)
Ex Situ No Separations 170 (420) 20 (49) 260 (640) 28 (69)
Ex Situ Extensive Separations 120 (300) 33 (82) 240 (590) 44 (110)
Ex Situ/In Situ Combination -1 120 (300) 31 (77) 210 (520) 41 (100)
Ex Situ/In Situ Combination -2 100 (250) 25 (62) 180 (440) 34 (80)
Phased Implementation (Phasel) 33 (82) 0 0 33 (82) 0 0
Phased Imp. Total Alternative 200 (490) 38 (94) 320 (790) 49 (120)
Capsules No Action 0 0 0.6 (1.5) 0 0 0.6 (1.5)
Capsules On-Site Disposal 4 (10) 1.8 (4.4) 4 (10) 1.8 (4.4)
Capsules Overpack and Ship 2 (5) 0 0 2 (5) 0 0
Capsules Vitrify with Tank Waste 1 (3) 0 0 1 (2) 0 0
All Capsule Alternatives
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Additional Cost of Characterization. Associated with the In Situ Alternatives

Per conversation with John Guberski (WHC) and David Forehand (WHC) the current cost of
characterization is approximately 4-4.5 million dollars per tank. Of this cost approximately
50% is cost associated with laboratory analysis and 50% is cost associated with taking the
samples, maintaining the equipment, personnel...

Additional WHC contacts regarding available information for additional sampling requirements
included John Garfield and Vern Hall. No specific information regarding additional costs was
obtained. There was a consensus that additional characterization would be required for wastes
that would be disposed of in place. The additional characterization would include both an
increased number of samples and additional laboratory analyses.

Reviewed the Systems Engineering Study for the Closure of Single Shell Tanks WHC-EP-
0405, the Tank Waste Technical Options Report WHC-EP-0616, and the Waste
Characterization Plan for the Hanford Site Single Shell Tanks WHC-EP-0210 Revision 1,2,
and 3. None of these documents provided specific information regarding the additional
characterization requirements for in situ alternatives.

Relevant to the SSTs there is an average of 2 risers per tank that can be used for sampling.

Assumptions:
1. The characterization program would involve approximately two times the number of core
samples and would require additional rises to be installed to facilitate sampling.
2. Assume that the additional number of core samples and additional risers would be
approximately two times the current cost per tank of taking samples.
3. Assume that the laboratory cost would increase by a factor of 2.24 to account for RCRA
analysis requirements.

The current cost of 4.5 million per tank is broken down at 50% for lab analysis and 50% for
other activities associated with sampling.

The new characterization cost per tank would then be:
4.5 x 0.5 x 2 +4.5 x 0.5 x 2.25=9.6 million per tank
this is an increase of 5.1 million per tank

5.lmillion/tank x 177 tanks = 903 million dollars (1995)

Thus adding 903 million to the current operations cost for the In Situ Fill and Cap and In Situ
Vitrification alternatives would provide for additional characterization. The Ex Situ/In Situ
Combination alternative would be 60% or 542 million dollars.
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TWRS Alternative Capital Costs

Alternative Capital costs were re-estimated for the Final EIS for Ex Situ/In Situ Combination l and Combination 2
alternatives, and the Phased Implementation treatment facilities based on Ex Situ Intermediate Separations costs.
This re-estimation was done by re-evaluating the cost methodology used for scaling capital cost for different sized
facilities from a base facility size and cost. The following tables summarize three approaches for estimating costs.
Each approach uses different size exponents in the scaling equation:

COST OF PLANT A = COST OF PLANT B * (CAPACITY A/CAPACITY B)^x

Approach I uses an exponent of 0.64 for all facilities. The 0.64 exponent was selected based on the data
compilation presented in Chemical Engineering Economics by Donald E. Garret, Van Nostrand Reinhold, New
York, 1989. This reference recommends using a 0.64 factor for all plants where more accurate plant-specific factors
are unavailable. Approach 2 uses different exponent values deem appropriate for each type of plant being scaled
(HLW, LAW, central facilities, and separations). Approach 3 is a combination of approaches I and 2 and uses a
lower scaling exponent (results in a higher capital cost estimate when scaling downward) for the HLW treatment
facility. Approach 3 results in the same total capital cost as approach I and slightly higher capital cost than
approach 2. To be conservative the approach 3 (or approach I) costs were used in the alternative capital cost
estimates since they were higher.

It is recognized that there is considerable uncertainty in scaling capital costs based on plant capacities when the
plant capacities vary considerably. This is especially true for shielded nuclear facilities where the cost associated
with concrete shielding is a significant portion of the capital cost. However, capital cost scaling is commonly used
in the preconceptual engineering stages to develop rough-order-of-magnitude cost estimates. It is also recognized
that using the base case cost per train in scaling results in slightly lower capital cost estimates than using the total
cost for the 2 train base case (about 28% lower for the Combo 2 LAW plant). However, it was felt that scaling off of
the cost per train was appropriate in some cases.

The cost uncertainty analysis used lower probabilities and (or) higher uncertainty ranges for the alternatives that
were scaled to account for the higher level of uncertainty associated with scaling capital costs. This results in a
larger cost range for the scaled alternatives as compared to the cost range that would result if the scaled alternatives
used probabilities and ranges similar to the non-scaled alternatives. In summary the results are:

Summary of Results

Alternative Capital COST ( millions)

Ex Situ/In Situ Combination I $1,926

Ex Situ/In Situ Combination 2 $1,383

Phased Implementation - Phase I $1,328

Phaed Implementation - Phase 2 $3,972

Phased Implementation - Total $5,300

H:\USERS\CHENDERS\CAPCST.WPD



Z/cO
SUMMARY OF RESULTS

CASE Approach 1, $MM Approach 2, $MM Approach 3, MM

Intermediate Separations 3,600 3,600 3,600

Combo 1 1,926 1,906 1,926

Combo 2 1,383 1,256 1,383

Phase 1, Phased
Implementation

1,328 1,080 1,328

Phase 2, Phased
Implementation

3,972 3,922 3,972

Total Phased
Implementation

5,300 5,002 5,300

H:\USERS\CHENDERS\CAPCST.WPD
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PLANT COST ESTIMATE - APPROACH I
Size exponent fixed at 0.64

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A CNTR-B TOTAL

Intermediate Cost, $MM 380 None 1,400 1,300 None 520 None 3,600

Separation Capacity, tpd 200 None 20 200 None 200 None We

(Base Case) No. Trains 2 None 2 2 None I None n/a

Cost per Train 190 None 700 650 None 520 None n/a

Combo 1 Cost 244 None 898 834 None 334 None 2,310

(Previous case) Capacity 100 None 10 100 None 100 None n/a

No. Trains I None 1 1 None I None n/a

Size Exponent 0.64 None 0.64 0.64 None 0.64 None n/a

Combo 1 Cost 214 None Z07 730 None 375 None 1,926

(Current Case) Capacity 120 None . 8 120 None 120 None n/a

No. Trains 1 None • I I None I None n/a

Size Exponent 0.64 None 0.64 0.64 None 0.64 None n/a

Combo 2 Cost 151 None 449 517 None 266 None 1383

(Curcent Case) Capacity 70 None 5 70 None 70 None n/a

No Trains I None 1 1 None I None n/a

Size Exponent 0.64 None 0.64 0.64 None 0.64 None 0.91

Phased impl. -Phase I Cost None ^a X 233 160 232 232 119 119 rfw

Capacity None 20 1 20 20 20 20 n/a

No Trains None 2 1 1 1 1 1 Na

Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 n/a

Phased Impl. -Phase II Cost None (-L)( 652 700 650 650 334 334

Capacity None 100 10 100 100 100 100 n/a

No Trains None 2 I 1 1 1 1 n/a

Size Exponent None 0.64 0.64 0.64 0.64 0.64 0.64 n/a

1)3:L8

'lltAli'
Page 1



N
PLANT COST ESTIMATE - APPROACH 2

Stze

Plant Analoa Exponent Source

Separations UF6 0.64 Garrett

HLW Furnace 0.85 Guthrie

LAW Furnace 0.85 Guthrie

Central Cogeneration 0.75 Garrett

est2

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A CNTR-B TOTAL

Intermediate Cost, SMM 380 None 1,400 1,300 None 520 None 3,600

Separation Capacity, tpd 200 None , 20 200 None 200 None n!a

(Base Case) No. Trains 2 None 2 2 None 1 None n/a

Cost per Trai 190 None 700 650 None 520 None n/a

Combo 1 Cost 244 None 777 721 None 309 None 2,051

(Previous case) Capacity 100 None 10 100 None 100 None n/a

No. Trains 1 None 1 1 None 1 None Na

Size Exponent 0.64 None 0.85 0.85 None 0.75 None n1a

Combo 1 Cost 214 None 579 759 None 355 None 1,906

(Current Case) Capacity 120 None 8 120 None 120 None n/a

No. Trains 1 None 1 1 None 1 None n1a

Size Exponent 0.64 None 0.85 0.85 None 0.75 None Na

Combo 2 Cost 151 None 388 480 None 237 None 1256

(Current Case) Capacity 70 None 5 70 None 70 None n1a

No Trains I None 1 1 None 1 None n/a

Size Exp onent 0.64 None 0.85 0.85 None 0.75 None 1.00

Phasedimpl. -PhaseI Cost None (). X 233 99 165 165 92 92

Capacity None 20 1 20 20 20 20 n1a

No Trains None '.L 1 I 1 1 1 Na

Size Exponent None 0.64 0.85 0.85 0.85 0.75 0.75 We

Phased Impi. -Phase II Cost None QA X 652 700 650 650 309 309 A_kK
Capacity None 100 10 100 100 100 100 Na

No Trains None 9 1 1 1 1 1 n/a

Size Exponent None 0.64 0.85 0.85

1
0.85

1
0.75 0.75 We

Page 1
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Approach 3

CASE PARAMETER SEP-A SEP-B HLW LAW-A LAW-B CNTR-A CNTR-B TOTAL

Intermediate Cost, $MM 380 None 1400 1300 None 520 None $3,600

Separation Capacity, tpd 200 None 20 200 None 200 None

(Base Case) No. Trains 2 None 2 2 None 1 None

Cost Per Train 190 None 700 650 None 520 None

Combo I Cost, $MM 214 None 619 730 None 363 None $1,926

(Current Case) Capacity, tpd 120 None 8 120 None 120 None

No. Trains 1 None 1 1 None I None

Size Exponent 0.64 None 0.55 0.64 None 0.7 None

Combo 2 Cost, $MM 151 None 478 517 None 237 None $1,383

(Current Case) Capacity, tpd 70 None 5 70 None 70 None

No. Trains 1 None 1 1 None 1 None

Size Exponent 0.64 None 0.55 0.64 None 0.7 None

Phased Impl Cost, $MM None 384 270 232 232 105 105 $1,328

Phase l Capacity, tpd 20 1 20 • 20 20 20

No. Trains 2 2 1 1 1 1

Size Exponent 0.64 0.55 0.64 0.64 0.7 0.7

Phased Impl Cost, $MM None 1076 956 650 650 320 320 $3,972

Phase II Capacity, tpd 100 10 100 100 100 100

No. Trains 2 2 1 1 1 1

Size Exponent 0.64 0.55 0.64 0.64 0.7 0.7

Notes: The 0.64 factor for Separations and LAW taken from Chemical Engineering Economics by Donald E. Garret,

Von Nostrand Reinhold. The 0.55 factor for HLW was selected to yield a more conservative (higher) cost estimate

than obtained using a 0.6 or a 0.64 factor. The 0.7 factor used for centralized facilities was selected to maintain

consistency with the estimate results obtained from Approach 1 and is more conservative than the 0.75 factor used in

Approach 2 (Garret).

8/27/96 Page 1 CAPCST.TAB Sheetl
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3 'S
summary

SUMMARY OF RESULTS

CASE Approach I Approach 2
$MM $MM

Intermediate
Separation 3,600 3,600
(Base Case)

Combo 1
(Previous case) 2,310 2,051

Combo 1
(Current Case) 1,926 1,906

Combo 2
(Current Case) 1,383 1,256
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Appendix B Description of Alternatives

Table B.8.3.1 Comparison of Tank Waste Alternatives Cost Uncertainty

Alternative Treatment Cost' Total Alternative Cost'

(Treatment + Repository Fee)

Estimated Cost Estimated Cost
Rangej

Estimated
Cost

Estimated Cost
Range=

No Action $14,300 $12,555 - $16,083 $14,300 $12,555 - $16,083

Long-Tenn Management $20,770 $18,962 -$23,208 $20,770 $18,962 - $23,208

In Situ Fill and Cap $7,885 $6,973 - $8,816 $7.885 $6,973 - $8,816

In Situ Vitrification $16,478 $15,933 - $27,434 $16,478 $15,933 - $27,434

Ex Situ Intermediate Separations $24,837 $23,887 - $29,950 $30,117 $29,037 - $35,145

Ex Situ No Separations Vitrification $23,634 $22,646 - $27,717 $62,534 $59,184 - $74,538

Ez Situ No Separations Calcination $21,700 $20,776 - $25,642 $36,330 $35,185 - $42,524

Ex Situ Extensive Separations $27,725 $26,935 - $37,464 $27,995 $27,205 - $37,734

Ex Situ/In Situ Combination 1 $19,676 $18,322 - $23,266 $23,386 $22,132 - $26.983

Ex Situ/In Situ Combination 2 $15,432 $14,442 - $17,733 517,582 516,617 - 519,870

Phased Implementation $27,199 $25,091 - $33,010 $32,479 $30,388 - $38,148

Notes:
' Cost is in millions of 1995 dollars.
2 Cost as determined by Decision Science Corporation Range Estimating Program for personal computers (in millions of
1995 dollars).

Technologies that were not included in the alternatives that were developed for impact analysis, but are

still viable as potential components of a remediation alternative are discussed in this section. For

example, the technology selected for inclusion in the alternatives for immobilizing the LAW was

vitrification. However, the ceramic waste form may also be viable and could be substituted as a LAW

immobilization process.

B.9.1 IN SITU WASTE TREATMENT TECHNOLOGIES

In Situ Grout

Grout is a common solidification and stabilization technology used in managing hazardous waste.

Stabilization is a process in which additives are mixed with the waste to minimize the rate of

contaminant migrating from the waste form. Solidification is a process in which additives are mixed

with the waste to yield a physical waste form, as measured by properties such as permeability and

compressive strength, that is acceptable for waste storage or disposal. Performance measures used to

evaluate solidification and stabilization technologies are obtained through leaching tests that provide

data on the rate at which contaminants are released from the waste form under the action of water.

In situ grout is a technology that could be used to immobilize the waste and stabilize the tanks as an

option to the waste drying and gravel filling operations described in the In Situ Fill and Cap alternative.

Applying this technology would involve adding a grout mixture to each of the tanks, mechanically

mixing the waste with the grout mixture, and stabilizing the tanks by filling the dome space with grout.

Using this technology would leave the waste its current locations for disposal as in the In Situ Fill and

TWRS Els Volume Two
B-180



TWRS ALTERNATIVE COST SUMMARY.

No Action Long-Term In Situ Fill In Situ Ex Situ Ex Situ No Separations
Cost Component Management and Cap Vitrification Intemediate Separations Vitrification

Current Operations $14,300 $14,300 $6,566 $7,749 $8,600 $8,325
Additional Characterization Reqmts. $903 $903
Transfer System Upgrades(in current ops)

Research and Development

Wast Retrieval and Transfer $100 $0 $0 $190 $190
Treatment $0 $0 $70 $630 $280
Total R&D $100 $0 $70 $820 $470

Capital

Waste Retrieval and Transfer $1,930 $0 $0 $2,280 $2,280
Treatment $4,000 $25 $4,900 $3,600 $2,610
Closure $0 $116 $116 $169 $152
Total Capital Costs $5,930 $141 $5,016 $6,049 $5,042

Operating (tank alt. include D&D and M&M)

Waste Retrieval and Transfer $440 $0 $0 $4,820 $4,630
Treatment $0 $275 $2,740 $4,548 $5,167
Total Operating Costs $440 $275 $2,740 $9,368 $9,797

Monitoring and Maintenance

D&D
Total Treatment Cost $20,770 $7,885 $16,478 $24,837 $23,634

Repository Fee $0 $0 $0 $5,280 $38,900

Total Cost (1995) $14,300 $20,770 $7,885 $16,478 $30,117 $62,534
Total Cost summary in billions of dollars $14.30 $20.77 $7.89 $16.48 $30.12 $62.53

Cost Range
Lower Limit $12,555 $18,962 $6,973 $15,933 $29,03 7 $59,184
Upper Limit $16,083 $23,208 $8,816 $27,434 $35,145 $74,538

^
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TWRS ALTERNATIVE COST SUMMARY

Ex Situ No Separations Ex Situ Extensive Ex Situ/In Situ Ex Situ/In Situ Phased
Cost Component Calcination Separations Combination 1 Combination 2 Implementation

Current Operations $8,325 $8,600 $8,600 $8,300 $8,600
Additional Characterization Reqmts. $542 $780
Transfer System Upgrades(in current ops)

Research and Development

Wast Retrieval and Transfer $190 $190 $186 $183 $190
Treatment $280 $1,300 $630 $630
Total R&D $470 $1,490 $816 $813 $190

Capital
Waste Retri eval and Transfer $2,280 $2,280 $1,388 $970 $2,280
Treatment $2,610 $5,202 $1,926 $1,383 $5,300
Closure $152 $170 $137 $125 $211
Total Capital Costs $5,042 $7,652 $3,451 $2,478 $7,791

Operating (tank alt. include D&D and M&M)

Waste Retrieval and Transfer $4,630 $4,820 $3,166 $952 $4,010
Treatment $3,233 $5,163 $3,101 $2,109 $6,608
Total Operating Costs $7,863 $9,983 $6,267 $3,061 $10,618

Monitoring and Maintenance

D&D
TotalTreatmentCost $21,700 $27,725 $19,676 $15,432 $27,199

Repository Fee $14,630 $270 $3,710 $2,150 $5,280

Total Cost (1995) $36,330 $27,995 $23,386 $17,582 $32,479
Total Cost summary in billions of dollars $36.33 $28.00 $23.39 $17.58 $32.48

Cost Range
Lower Li mit $35,185 $27,205 $22,132 $1 6 ,617 $ 30,3 88
Upper Limit $42,524 $37,734 $26,983 $19,870 $38,148

^
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TWRS ALTERNATIVE COST SUMMARY

Capsules Capsules Capsules
Cost Component No Action Onsite Disposal Overpack and Ship Vitrify with Tank Waste

Current Operations $112 $377 $377 $315

Additional Characterization Reqmts.

Transfer System U pgrades(in current ops)

Research and Development

Wast Retrieval and Transfer
Treatment $14 $5

Total R&D $0 $0 $14 $ 5
Capital

Waste Retrieval and Transfer

Treatment $83 $32 $36 _
Closure $5
Total Capital Costs $0 $ 88 $32 $36

Operating (tank alt. include D&D and M&M)

Waste Retrieval and Transfer

Treatment $226 $34 $37
Total Operating Costs $0 $226 $34 $37

Monitoring and Maintenance $1

D&D $6 $6 $6 - -----

Total Treatment Cost

Repository Fee $0 $124 $111

Total Cost (1995) $112 $697 $587 $511

Total Cost summary in billions of dollars $0.11 $0.70 $0.59 $0.51

Cost Range The Overpack and Ship disposal fee is based on send ing other wastes
Lower Limit

--
to the rep ository unde r the Intermediate Separations alternative.

-------
Upper Limit

----._. . ----- ------
If no wastes other than capsules are sentto therepo sitory the
disposal fee would be approx. $250 million 1995 dollars.

VI)
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Î .
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DECREES OI OprIMISM AIVII PETSlMISM

^EXPENSE ELEMENTS ROFIT ELEM
. ... .....
ENTS

Absolute 0% Absulute too%

Pessimism
Exlreme

Moderate

5%, tox,15%

20x,25%,30x
Pessim ism

Exlreme

oderole

B5%, %, 05x

7 .C775%,OO%

Slight 95%•10%,45Y. t hl 55%•60%,65%

Ambivalence 50% Ambivalence 50%

Slight 55x•60x,e5x Ight 5%,^ox,^5x

O ti i
Moderate 70%,75x,60% Moder0le 20 25x,0o%

p m sm
Extreme e5x• 90%, 95%

Optimis
Extreme 5%, to• t5x

Absolute too% Absolute ox

^_.

6 ^

about f the critical

NO'1'r: The lowest and highest values are completely indepen-
dent of the probability factor. It is quite possible that a given
critical element could have a fairly small difference between its
target and lowest value and yet have a high probability of its
actual value materializing in that narrow part of the range.
Examples of this often occur in expense elements where it is
not unusual to have a very small chance of the actual exceed-
ing the target but, if it does, the amount by which it can exceed
it is very large. Such a range is said to be "highly skewed."

The Range Some people have difficulty with the idea of supplying
A range of possible values is specified for each critical a range; some even claim that the range is nothing
element in the plan. The ran e is determined b spe i-c - more than a lot of guesswork. But that's precisely why^_^
fying the lowest and higFiestvaue11ieclttc eie- the range is valuable in decision-making; it involves a
ment can assume. '1`hese lowest and highest values ]4.t of educated guessing by qualified people. On the
are se t so f ar apart that there is greater than a 98% j other hand, the single-point value involves only a little
probability that the actual value of the critical element guessing - - so little, in fact, that it can lead to serious
will materialize within the resulting range. Specifi- errors in decision-making. There is nothing wrong
cally, the "lowest" value is set so low that there is less with guessing. Nobel prizes have been awarded for
than 1 chance in 100 that the actual value will be any shrewd guessing! Put another way: with the range,
lower; similarly, the "highest" value is set so high that

the decision-maker will be approximately correct; with
there is less than a 1% probability that the actual the traditional single-point value, exactly wrong!
value will be any higher. Thinking of it another way,
the odds are about 99 to 1 against the actual value
being lower than the lowest value. Also, the odds are
about 99 to 1 against the actual value being higher
than the highest value. Qualitatively speaking, the ^._..•
lowest and highest values are set far enough out such

"that they capture the rather improbable" but not the
" li htl b d " it b i l is g y a sur . Qu e o v ous y, f there is substan- Vt

5$ Concepts r
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TWRS ALTERNATIVE COST SUMMARY

No Action Long-Term In Situ Fill I n Situ Ex Situ Ex Situ No Separations

Cost Component Management and Cap Vitrification Intemediate Se rations IUf8ca8on

Current Operatlons $14,300 $14,300 $6,568 $7,749 $8,600 $8,325

AddiUonal Characteriza9o n Reqmts. $903 $903

Transfer Syslem Upgrades(in current ops)
Research and Development

Wast Retrieval and Transfer $100 $0 $0 $19D $190

Treatment

_
$0 $0 $70 $63D $280

Total R&D $100 $0 $70 $820 $470

Capital
Waste Retdeval and Transfer $1,930 $0 $0 $2,280 $2,280

Treatment $4,000 $25 $4,900 $3,600 $2,610

Closure $0 $116 $116 $169 $152

Total Ca ltel Costs $5,930 $141 $5,016 $6,049 $5,042

Operating (tank alt. indude D&D and M&M)
Waste Retrieval and Transfer $440 $0 $0 $4,820 34,630.^_..
Treatment -1 $0 $275 $2,740 $4,548 $5,167_ .
Total Operating Costs $440 $275 $2,740 $9,368 $9,797

Monitaring and Maintenance

D&D
TotalTreatment Cost $20,770 $7,885 $16,478 $24,837 $23,634

^Repository Fee $0 $0 $0 $5,280 $38,900-

Total Cost ( 1 95) $14,300 $20,770 $7,885 $16,478
^

$30,117 $62,534

Total Cost summary in bil llons of dollars $14.30 $20.77 $7.89 $16.48 $30. 12 $6253

Cost Range _ 1 5 11,33__
- Lower Limi t $ 12,555 $18,962 $6,973 $29,037 ^ $59,1 84_ _ _

UpperL'nnil $16,083 $23,208 $8,816 $81-576 $35,145 $74,538
-.... - - -- ^
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TWRS ALTERNATIVE COST SUMMARY

Ex Situ No Se rations Ex Situ Extensive Ex Situlin Situ Ex Situ/ln Situ Phased
Cost Component Calcination Separatbns Combinalion 1 Combtna8on 2 Impiementatlon

Current Operations $8,32 5 $8,600 $8,600 $8,300 $8,600
Additional Characterization Reqmts. '-$542 3,0
Transfer SystemUpgrades('ut current o s) .. - ,-^..
Researr.hand Development -- -- _..^- -- -- - -- '------ .. ..-------

Wast Retrieval and Transfer
- _$190 --$190 -

$186 $183 $190

- - -

..---.._-..
Treatment

- - -
$280

-

_.
$1.300 6 -0 (.10

TotaIRBD
-- ---

$470
----- _-------

$1,490
----

$85E '3 $*w $190-.^. ----
Capital

---

Waste Retri eval and Transfer $2,280 $2,200
----

_ $1,388 $970 $2,280
- Treatment

-
- --

$2,610
- -

$ 5_202 $1,926 $1,383 $5,300__
Closure _ _! $152 $170 $137 $125 $2 11
Total Capital Costs $5.042 $7,652 $3,451 $2,478 $7 ,791

Operatin g (tank alt. Include D&D and M&M)
Waste Retrieval and Transfer $4,630 $4,820 $3,168 $952 $4,010
Treatment $3,233 $5,163 $3,101 $2,109 $6,608
Total Operating Costs $7,863 $9,983 $0,267 $3,06 1 $10,618

Monitoring and Maintenance
- -

t-
D&D - L

- ^j

&

7"

Total Treatment Cost $21,700 $27,725 Q 3^1@'r $irt92Y $27,199

Repository Fee $14,630 $270- $3,710 $2,150 $5,280._ ^

Total Cost (1995) $36,330 $27,995 ;P3;4Q8 $32,479
Total Cost summary in billions of dollars $36.33 $28.00 $23.43 $16.17 $32 .48

Cost Range
Lower Limit $35,185 $27,443 $22JF^t $:fit98f)- ^^$30,388
UpperLimit $42,524 $37,410 ^9ird $48;28T $38,148

---- ro 13 9 k-1o ^
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FILENAME=C:\CASE01.OUT

wo NC^10 N

07/17/96

11:56:00



I7/1oS
REP/PC ( Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : ExSitu Exten. Case 01
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 14300 50 11440 17160
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 0 0 0
4 Capital Waste Ret. & Transfer 0 0 0
5 Capital Treatment 0 0 0
6 Capital Closure 0 0 0
7 Operations Waste Ret. & Transfer 0 0 0
8 Operations Treatment 0 0 0
9 M& M 0 0 0

10 Repository Fee 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 14300 11440 17160
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



Kb Ac_nvhz^) I ^5/cbs
REP/PC ( Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96

DATA : ExSitu Exten. Case 01
MODEL : BASIC MODEL.(SUMMATION)

19-
--

. . . . . . .
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17-

16-
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----------------------***------------------------
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**

*
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. . . . . . . . . *
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X 1,000 9- 1 -- --
i

.
- - - - i ---- i

.
- - - -

i

.
- --- i ----i ----i ----i ----i ---

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



i9/bc--
REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

DATA : ExSitu Exten. Case 01
MODEL c BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

14300 51 PCT

NUM ELEMENT UNIT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

0 = .0 PCT

CORRECT PROTECT

------------- i+++++++++++++



zgl/l
REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-17-96

DATA : ExSitu Exten. Case 01
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 2860 20.0 PCT

99.95 2849 19.9

95 1783 12.5

90 1430 10.0

85 1176 8.2

80 954 6.7

75 797 5.6

70 578 4.0

65 450 3.2

60 311 2.2

55 177 1.2

50 15 .1

45 -123 -.9 "

40 -263 -1.8

35 -382 -2.7 "

30 -576 -4.0

25 -716 -5.0

20 -896 -6.3

15 -1167 -8.2

10 -1377 -9.6 "

5 " -1745 -12.2 "

0.05 -2839 -19.8

0 -2860 -20.0

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE02.OUT

20oS"
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2^j a^'
REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 14300 50 11440 17160
2 R&D Waste Ret. & Transfer 100.00 100.00 100.00
3 R&D Treatment 0 0 0
4 Capital Waste Ret. & Transfer 1930 30 1544 3281
5 Capital Treatment 4000 50 3200 4800
6 Capital Closure 0 0 0
7 Operations Waste Ret. & Transfer 440 440 440
8 Operations Treatment 0 0 0
9 M& M 0 0 0

10 Repository Fee 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 20770 16724 25781
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



z3//0s
REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL.(SIINID7ATION)
----^----^----^----^----^----^----^----^----^----
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--------------------------***--------------------
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***
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**

. . . . . . . . . *

*

-TARGET

15
X 1,000 ----i ----^ ----^ ----i ----I ----i ----i ---

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



'i9/lCx
REP/PC (Ver 4.0) - M

DATA
MODEL

TOTAL
EXPENSE

20770

NUM ELEMENT

3MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

: ExSitu Exten. Case 02
: BASIC MODEL (SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

58 PCT 0 = .0 PCT

1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treatment
NET EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

++++
+

---- ++++



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 5011 24.1 PCT

99.95 " 3934 18.9 "

95 2438 11.7

90 1882 9.1 "

85 1546 7.4

80 1294 6.2

75 1086 5.2

70 853 4.1

65 735 3.5

60 568 2.7

55 431 2.1

50 257 1.2

45 85 .4

40 -75 -.4

35 -256 -1.2

30 -419 -2.0

25 -579 -2.8

20 -773 -3.7 "

15 -999 -4.8

10 -1381 -6.6

5 " -1808 -8.7

0.05 " -3853 -18.5

0 -4046 -19.5

07-17-96

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



Zc/jbS

FILENAME=C:\CASE03.OUT 07/17/96

11 : 54 :40



z^/t05'
REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMAT ION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 7469 50 5975 8963
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 0 0 0
4 Capital Waste Ret. & Transfer 0 0 0
5 Capital Treatment 25.00 25.00 25.00
6 Capital Closure 116.00 116.00 116.00
7 Operations Waste Ret. & Transfer 0 0 0
8 Operations Treatment 274 274 274
9 M& M 1.00 1.00 1.00

10 Repository Fee 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 7885 6391 9379
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



Z:,dlj o5
REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96

DATA : InSitu Fill & Cap Case 03

MODEL : BASIC MODEL (SUMMATION)
----^----^----^----^----^----^----^----^----^----

10000- . . .

9500-1
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9000-
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8000-
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* . . . . . . . . .

*
*
**

** .
***

**
***

***
****

-----------------------***-----------------------
***

****
**

**** **

**
**

*
* *

-TARGET

*

----j----j----j----j----j----j----j----j----j----^
5 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)



-Z/,0.<^
REP/PC (Ver 4.0) - M

DATA
MODEL

TOTAL
EXPENSE

7885

NUM ELEMENT

3MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

: InSitu Fill.& Cap Case 03
: BASIC MODEL (SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

51 PCT 0 = .0 PCT

UNIT CORRECT PROTECT

1 Current Operations ------------- +++++++++++++
NET EFFECT OF FROZEN ELEMENTS



Aovs
,

REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE :.07-17-96

DATA : InSitu Fill.& Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 1494 19.0 PCT

99.95 1488 18.9

95 " 931 11.8

90 747 9.5

85 " 614 7.8

80 498 6.3

75 " 416 5.3

70 302 3.8

65 235 3.0

60 " 163 2.1

55 " 92 1.2

50 8 .1

45 " -64 -.8

40 -138 -1.7

35 -200 -2.5

30 -301 -3.8

25 -374 -4.7 "

20 -468 -5.9 "

15 " -610 -7.7 "

10 " -719 -9.1

5 -912 -11.6 "

0.05 -1483 -18.8

0 -1494 -18.9

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE04.OUT
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3211 os

REP/PE ( Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-19-96

DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (-SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8652 50 6922 10382
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 70.00 70.00 70.00
4 Capital Waste Ret. & Transfer 0 0 0
5 Capital Treatment 4900 20 3920 14700
6 Capital Closure 116.00 116.00 116.00
7 Operations Waste Ret. & Transfer 0 0 0
8 Operations Treatment 2740 15 2466 8220
9 M& M 0 0 0

10 Repository Fee 0 0 0

TOTAL EXPENSE ( INPUT TO REP/PC) 16478 13494 33488
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



33^^oS

REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96

DATA : InSitu Vitrification Case 04

MODEL : BASIC MODEL.(SUMMATION)
----I ----I ----I ---- I ----I ---- I ----I ---- I ----I ----1

32-1 . . . . ^

30-1

I *

28-1 ^

26-1 . . . . . 1

I
I **
I * I

24-1 * . . ^

I ** I
I ** I

22-1 ** . ^

I
I *** ^
I ** I

** I
20-1 ** . ^

B I **
o 1
T I ** ^
T I ** ^
0 ** ^
M

*** ^
L
I I-------------------------------------------***---I
N 16-1 ** ^
E

-TARGET

14-1

12-1 . . . . . .
X 1,000 1----^----^----^----^----^----^----^----^----^----^

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE

DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

16478 89 PCT 0 = .0 PCT

NUM ELEMENT UNIT CORRECT

5 Capital Treatment -------------^
8 Operations Treatment --------
1 Current Operations -^+
NET EFFECT OF FROZEN ELEMENTS ^

34/os
07-19-96

PROTECT



3s//05-
REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-19-96

DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 17010 103.2 PCT

99.95 It 14617 88.7 "

95 If 10956 66.5 "

90 it 9292 56.4 "

85 IT 8372 50.8 "

80 It 7518 45.6 "

75 it 6567 39.9 "

70 it 5922 35.9 "

65 it 5443 33.0 "

60 It 4909 29.8 "

55 " 4520 27.4 "

50 4035 24.5

45 " 3563 21.6 "

40 2938 17.8 "

35 " 2355 14.3 "

30 1825 11.1

25 " 1340 8.1 "

20 899 5.5

15 426 2.6

10 " -47 -.3 "

5 -545 -3.3 "

0.05 " -2853 -17.3

0 -2984 -18.1 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE05.OUT
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-3,7/r U^
REP/PC ( Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATI ON)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 630 630 630
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 3600 40 2880 7200
6 Capital Closure 169.00 169.00 169.00
7 Operations Waste Ret. & Transfer 4820 30 3856 8194
8 Operations Treatment 4548 50 3638 6140
9 M& M 0 0 0

10 Repository Fee 5280 50 4224 6336

TOTAL EXPENSE (INPUT TO REP/PC) 30117 24291 43055
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



3ss/ )Os

REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

----I ---- I-'---I ----I----I ----I ----I ----I ----I ---
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39/oG

REP/PC (Ver 4.0) - M

DATA

MODEL

TOTAL

EXPENSE

30117

3MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

: Inter Sep Case 05
: BASIC MODEL (SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

84 PCT 0 = .0 PCT

NUM ELEMENT

7 Operations Waste Ret. & Transfer
5 Capital Treatment
1 Current Operations
8 Operations Treatment
4 Capital Waste Ret. & Transfer

10 Repository Fee
NET EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

++
++
++++
++
+
++

,



/JC6
REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 07-17-96

DATA : Inter Sep Case 05
MODEL : BASICMODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 12938 43.0 PCT

99.95 " 7579 25.2

95 " 5028 16.7 "

90 4358 14.5 "

85 3776 12.5 "

80 3379 11.2 "

75 3075 10.2 "

70 " 2778 9.2 "

65 2512 8.3

60 2288 7.6

55 1972 6.6

50 " 1681 5.6

45 " 1481 4.9

40 " 1216 4.0 "

35 " 1014 3.4 "

30 " 814 2.7 "

25 502 1.7 "

20 " 197 .7

15 -78 -.3

10 " -485 -1.6 "

5 " -1080 -3.6 "

0.05 -3762 -12.5 "

0 " -5826 -19.3

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE06.OUT
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az/,o!---^
REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : No Sep Vitr. Case 06
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8325 50 6660 9990

2 R&D Waste Ret. & Transfer 190.00 190.00 190.00

3 R&D Treatment 280 280 280

4 Capital Waste Ret. & Transfer 2280 30 1824 3876

5 Capital Treatment 2610 50 2088 4437

6 Capital Closure 152.00 152.00 152.00

7 Operations Waste Ret. & Transfer 4630 30 • 3704 7871

8 Operations Treatment 5167 50 4134 6975

9 M& M 0 0 0

10 Repository Fee 38900 10 27230 50570

TOTAL EXPENSE (INPUT TO REP/PC) 62534 46262 84341
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



4310,sr

REP/PC ( Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96
DATA : No Sep Vitr Ca'se 06
MODEL : BASIC MODEL.(SIIMMATION)
----^----^----^----^----^----^----^----^----^----
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44/oS^
REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

62534 88 PCT

NUM ELEMENT UNIT

10 Repository Fee
7 Operations Waste Ret. & Transfer
1 Current Operations
8 Operations Treatment
5 Capital Treatment
4 Capital Waste Ret. & Transfer
NET EFFECT OF FROZEN ELEMENTS

0 = .0 PCT

CORRECT PROTECT

------------- ++



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE

DATA : No Sep Vitr. Case 06
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 21807 34.9 PCT

99.95 16073 25.7

95 " 12004 19.2

90 10494 16.8

85 9667 15.5

80 8496 13.6

75 " 7446 11.9

70 6566 10.5

65 5982 9.6

60 5263 8.4

55 4546 7.3

50 3975 6.4

45 " 3538 5.7 "

40 3156 5.1

35 2610 4.2

30 2117 3.4 "

25 1671 2.7

20 1134 1.8

15 503 .8

10 -410 -.7 "

5 -3350 -5.4 "

0.05 -11224 -17.9

0 -16272 -26.0

45/c6e-
07-17-96

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE07.OUT
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47^jd5

REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8325 50 6660 9990
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 2610 50 2088 4437
6 Capital Closure 152.00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 30 3704 7871
8 Operations Treatment 3233 50 2586 4364
9 M& M 0 0 0

10 Repository Fee 14630 10 10241 19019

TOTAL EXPENSE (INPUT TO REP/PC) 36330 27725 50179
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



acd/,0s
REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)
----^----^----^----^----^----^----^----^----^----
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OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

DATA : No Sep Calc. Case 07
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

36330 88 PCT

NUM ELEMENT UNIT

10 Repository Fee
7 Operations Waste Ret. & Transfer
1 Current Operations
5 Capital Treatment
4 Capital Waste Ret. & Transfer
8 Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

0 = .0 PCT

CORRECT PROTECT

+
-- ++

--- +

-- +



So/) vs-:^

REP/PC ( Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-17-96

DATA : No Sep Calc. Case 07
MODEL : BASIC MODEL ( SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 13849 38.1 PCT

99.95 " 9327 25.7

95 6194 17.1

90 5314 14.6

85 4681 12.9

80 4257 11.7

75 3912 10.8

70 3596 9.9

65 3375 9.3

60 3052 8.4

55 2712 7.5

50 2440 6.7

45 2210 6.1

40 1907 5.3

35 1611 4.4

30 1314 3.6

25 1071 3.0

20 708 2.0

15 345 1.0

10 -208 -.6

5 -1145 -3.1 "

0.05 -4873 -13.4

0 -8605 -23.7

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



StylbS
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,



sz/)u5

REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-22-96

DATA Ext Sep Case 08
MODEL BASIC MODEL (SBMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 1300 1300 1300
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 5202 20 4162 14305
6 Capital Closure 170.00 170.00 170.00
7 Operations Waste Ret. & Transfer 4820 30 3856 8194
8 operations Treatment 5163 50 4130 6970
9 I4&M 0 0 0

10 Repository Fee 270 270 270

TOTAL EXPENSE (INPUT TO REP/PC) 27995 22782 45595
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

^+•-



sT//0s

REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-22-96

DATA : Ext Sep Case.08
MODEL : BASIC MODEL (SUMMATION)

I----I----I----I----I---=1----I----I----I----I----I
44-1

42-* . I

40-

1* i

38-I * .

1 * I

I *
j *

36-I * .
! * I

**
I I

** I
34-I

I ** I
I ** I
p ** !
I * I

32-I . ** !
g I ***
o j ** I
T I *** j
T I ** j
O 30-I *** .
M. *** j

I **
I **L

I I ** t
N 28-1------------------------------------------ ***---- I-TARGET
E I * !

I **
I I
I *1

26-1 . . . . . . (

!

*
24-! . . . .

X 1,000 I ----I----I----j----l----i----I----I----I----I----I
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)



54/io5'

REP/PC (Ver 4.0) - M

DATA
MODEL

TOTAL
EXPENSE

27995

NUM ELEMENT

=MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-22-96

: Ext Sep Case OS
: BASIC MODEL (SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

88 PCT 0 = .0 PCT

UNIT CORRECT PROTECT

5 Capital Treatment
7 Operations Waste Ret. & Transfer
8 Operations Treatment
1 Current Operations
4 Capital Waste Ret. & Transfer
NET EFFECT OF FROZEN ELEMENiS

-------------I+
----I+

--^+
-I+

--1

^



s5/ras

REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 07-22-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 17600 62.9 PCT

99.95 " 14094 50.3 "

95 9739 34.8 "

90 8277 29.6

85 7498 26.8 "

80 6602 23.6 "

75 5585 20.0

70 5051 18.0 'r

65 4527 16.2 "

60 3947 14.1

55 3542 12.7 "

50 3143 11.2 "

45 2736 9.8

40 2308 8.2 "

35 1924 6.9 "

30 " 1571 5.6 "

25 1181 4.2 "

20 859 3.1 'r

15 250 .9

10 -144 -.5 "

5 " -790 -2.8

0.05 " -3490 -12.5 "

0 -5213 -18.6 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

,Y-



FILENAME=C:\CASE09.OUT

sdias
07/19/96

10:15:45



5-7/1 oS

REP/PC ( Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 9142 50 7114 10970
2 R&D Waste Ret. & Transfer 186.00 186.00 186.00
3 R&D Treatment 630 630 630
4 Capital Waste Ret. & Transfer 1388 30 1110 2360
5 Capital Treatment 1926 30 1348 4333
6 Capital Closure 137.00 137.00 137.00
7 Operations Waste Ret. & Transfer 3166 30 2533 5382
8 Operations Treatment 3101 55 2170 3876
9 M& M 0 0 0

10 Repository Fee 3710 50 2968 4452

TOTAL EXPENSE (INPUT TO REP/PC) 23386 18196 32326
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



s^/^oS
REP/P^t (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL.(SUMMATION)

----I ----I ----I ----I ----I ----I ----I ----I ----I ----1
29-1 . . . . . . . .

28-1 . . .

27-1 * .

I **
26-1 * .

I ****
^ **
I **

25-1 ** .
***

***
^ ***
^ ***

24-1 *** .
^ ***
I **
^-------------------------------------- **--------- '-TARGET

23-1 ** .
B

T I **
T I
O 22-1
M

L I

N 21-1 . . . .
E

20-1 . . . . .
I *

X 1,000
19-1 .

----.----.----.----.----.----.^----^----^^^^^^^----^----^
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY ( PERCENT)



REP/PC (Ver 4.0) - M

DATA

MODEL

TOTAL

EXPENSE

23386

s9/io.s
3MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96

: ExSitu/InSitu Combo Case 09

: BASIC MODEL ( SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

79 PCT 0 = .0 PCT

NUM ELEMENT UNIT

1 Current Operations
5 Capital Treatment
7 Operations Waste Ret. & Transfer
8 Operations Treatment
4 Capital Waste Ret. & Transfer

10 Repository Fee
NET EFFECT OF FROZEN ELEMENTS

CORRECT PROTECT

-------I ++++++++
-------------1+
------------1+

---^++++
-----^+

---^+++



(^0//v5-
REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 8940 38.2 PCT

99.95 " 5423 23.2 "

95 If 3597 15.4 "

90 If 3068 13.1

85 it 2715 11.6 "

80 it 2381 10.2 "

75 If 2131 9.1 "

70 1841 7.9 "

65 " 1601 6.9 "

60 if 1425 6.1 "

55 1266 5.4 "

50 1103 4.7 "

45 " 918 3.9 "

40 753 3.2 "

35 " 571 2.4

30 421 1.8 "

25 208 .9

20 -62 -.3 "

15 -392 -1.7 "

10 " -713 -3.0

5 " -1254 -5.4 "

0.0 5 " -3531 -15.1 "

0 -5190 -22.2

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENA,ME=C:\JUNCOMBO.OUT

Qjiof

07/19/96

10:17:09



REP/P4e (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-19-96

DATA : junior combo
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 current operations 9080 50 7264 10896
2 r&d 813 813 813
3 capital wr&t 970 30 776 1649
4 cap treat 1383 30 968 3118
5 cap closure 125.00 125.00 125.00
6 oper wr&t 952 30 762 1618
7 oper treat 2109 55 1476 2636
8 m&m 0 0 0
9 repository fee 2150 50 1720 2580

TOTAL EXPENSE (INPUT TO REP/PC) 17582 13904 23435
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



63^of

REP/Pe ( Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96

DATA : junior combo .
MODEL : BASIC MODEL.(SUMMATION)
---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ----I ----1

23-1 . . . . . . . .

22-1 . . . .

21-*

1*
20-I *

^ *
I **I **
I **

19-I ** . . . . . .
I ***
I ****

I *****
ls-I . . . . . **** . . .

I *****
I------------------------------------ **----------- I-TARGET
I ***
I **

17-I **
B **
° I *1
T I
T I *1
O 16-I . . . . . . . .

M I

L
I
N 15-I . . . . . . . *
E I

14-1 . . . . . . .

I
I .I

13-1 . . . .
X 1,000 I----i----I----I----I----I----I----I----^----I----I

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



&41)05
REP/PC ( Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96

DATA : junior combo
MODEL : BASIC MODEL (-SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

17582 76 PCT 0 = .0 PCT

NUM ELEMENT UNIT CORRECT PROTECT

1 current operations ---------I +++++++++
4 cap treat -------------1+
7 oper treat --I ++++
3 capital wr&t -----1+
6 oper wr&t -----1+
9 repository fee --^++
NET EFFECT OF FROZEN ELEMENTS ^



S/os
REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-19-96

DATA : junior combo
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 5853 33.3 PCT

99.95 " 3430 19.5

95 2288 13.0 "

90 2007 11.4 "

85 " 1725 9.8

80 1448 8.2 "

75 1241 7.1 "

70 1109 6.3 "

65 988 5.6

60 860 4.9 "

55 " 728 4.1 "

50 " 625 3.6 "

45 495 2.8 "

40 379 2.2

35 it 286 1.6 "

30 It 183 1.0 "

25 It 19 .1 it

20 It -170 -1.0

15 It -362 -2.1 "

10 If -644 -3.7 "

5 it -965 -5.5 "

0.05 " -2592 -14.7

0 it -3678 -20.9 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE10.OUT

frlollaS"

07/17/96

12:07:52



67//cq'
REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-17-96

DATA : Phased Impl. Case 10
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 0 0 0

4 Capital Waste Ret. & Transfer 2280 30 1824 3876

5 Capital Treatment 5300 30 3180 10600

6 Capital Closure 211.00 211.00 211.00

7 Operations Waste Ret. & Transfer 4010 30 3208 6817

8 Operations Treatment 6608 60 3965 7599

9 M&M 0 0 0
10 Repository Fee 5280 50 4224 6336

TOTAL EXPENSE (INPUT TO REP/PC) 32479 23682 45949
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



6a//05'
REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-17-96

DATA : Phased Impl Case 10
MODEL : BASIC MODEL.(SIIMMATION)
----^----^----^----^----^----^----^----^----^----I

44- . . . .

42-I

40-

*

*

38- * . . .
*
**

**
*

36- ** . . .
**

****
***

***

34 ***
***

****
***

------------------------------------***----------
32 ***

B *
O **
T **
T
O 30- *
M

*

L
I
N 28- . .
E

26-

-TARGET

24- . . . .
x 1,000 ---- I ----

i
----i ----1 ---- I ----

i
----i ----^.... I... .

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



69/^05--
REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-17-96

DATA : Phased Impl. Case 10
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

32479 75 PCT

NUM ELEMENT UNIT

5 Capital Treatment
7 Operations Waste Ret. & Transfer
8 Operations Treatment
1 Current Operations
4 Capital Waste Ret. & Transfer

10 Repository Fee
NET EFFECT OF FROZEN ELEMENTS

0 = .0 PCT

CORRECT PROTECT

------------- +++

+
-- ++++++

--- +++
+

-- ++



7d/io.5--
REP/PC ( Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-17-96

DATA : Phased Impl. Case 10
MODEL : BASIC MODEL ( SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 13470 41.5 PCT

99.95 " 8396 25.9 "

95 it 5689 17.5 "

90 if 4809 14.8 "

85 if 4280 13.2 "

80 it 3677 11.3 "

75 It 3210 9.9 "

70 of 2784 8.6

65 it 2467 7.6 "

60 " 2134 6.6 "

55 " 1827 5.6 "

50 1485 4.6

45 " 1172 3.6 "

40 900 2.8

35 711 2.2 "

30 363 1.1 "

25 -36 -.1 "

20 -432 -1.3

15 " -770 -2.4 "

10 " -1324 -4.1 "

5 " -2071 -6.4 "

0.05 -6155 -18.9

0 " -8797 -27.1 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILEN4SME=A:\CASE05NF.OUT

&S4v S^Pncz-4-110N`Y5

(w/o e^^"'a;,-4`s`y ^)

-?V)05
07/18/9E

12:44:2E



-7z/)os
REP/-FC ( Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-18-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL-(SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 630 630 630
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 3600 40 2880 7200
6 Capital Closure 169.00 169.00 169.00
7 Operations Waste Ret. & Transfer 4820 30 3856 8194
8 Operations Treatment 4548 50 3638 6140
9 M& M 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 24837 20067 36719
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



73/l o!^'
REPf£+C (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-18-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL ( SUMMATION)

36-1----^----^----^----^----^----^----^----^----^----I

34-1
*

32-

30-

28-

26-

24-
B
0
T
T
O 22-
M

L
I
N 20-
E

18-I

*
*
* .

**
**

***

***^t
****

^x**
****

. . . . . *,t*
*****

***
---------------------------------------****------

**
. . . . . . . . .**

*
*

-TARGET

X 1,000
16-

----
i.
----

i.
----

i.
----

i.
---- .----.----.----.----.----

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REPf,PC (Ver 4.0) - M

DATA

MODEL

TOTAL

EXPENSE

24837

74/io S-

3MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

: Inter Sep Case 05
: BASIC MODEL -(SiTMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

82 PCT 0 = .0 PCT

NUM ELEMENT UNIT CORRECT

7 Operations Waste Ret. & Transfer -------------
5 Capital Treatment -----------
1 Current operations ----
8 Operations Treatment -----
4 Capital Waste Ret. & Transfer ------
NET EFFECT OF FROZEN ELEMENTS

PROTECT

++
++
++++
++
+



7s/ios
REP/-eC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-18-96

DATA : Inter Sep . Case 05
MODEL : BASIC MODEL -(SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 11882 47.8 PCT

99.95 " 8622 34.7 "

95 of 5113 20.6 "

90 it 4219 17.0 "

85 It 3745 15.1 "

80 to 3366 13.6 "

75 it 3056 12.3 "

70 of 2764 11.1 "

65 to 2537 10.2 "

60 It 2294 9.2 "

55 2002 8.1 "

50 1717 6.9 "

45 1471 5.9 "

40 1188 4.8 "

35 915 3.7 "

30 720 2.9 of

25 if 427 1.7 It

20 to 78 .3 Of

15 to -129 -.5 "

10 it -475 -1.9 it

5 It -950 -3.8 it

0.0 5 " -3298 -13.3 "

0 to -4770 -19.2 " .

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILEPBAME=A:\CASE06NF.OUT

cw/o

ns
07/18/9,

12:45:5"



^-711 os
REP/FC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-18-96

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL -(SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8325 50 6660 9990
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 2610 50 2088 4437
6 Capital Closure 152.00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 30 3704 7871
8 Operations Treatment 5167 50 4134 6975
9 M& M 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 23634 19032 33771
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



7FtlivS'
REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-18-96

DATA : No Sep Vitr . Case 06
MODEL : BASIC MODEL (SUMMATION)

36-I----^----^----^----^----^----^----^----^----^----I

34-

32-

30-

28-

26-

24-
B
0
T
T
O 22-
M

L
I
N 20-
E

18-

* . . . . . . . . .

**
***

***
**** .' . . .

**^*
*****

****
*****

. . . . . . ***^t

-----------------------------------****--------
****

*

-TARGET

X 1,000
16-

----
i.
----

i.
----

i.
----

i.
----

i.
----

i.
----.----.----.----

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) - M

DATA
MODEL

TOTAL
EXPENSE

23634

?9bos-
'>MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

: No Sep Vitr Case 06
: BASIC MODEL -(SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

78 PCT 0 = .0 PCT

NUM ELEMENT UNIT

7 Operations Waste Ret. & Transfer
8 Operations Treatment
1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treatment
NET EFFECT OF FROZEN ELEMENTS

CORRECT PROTECT

+++
++++
+
++



W)aS
REPfPC ( Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-18-96

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL- (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 10137 42.9 PCT

99.95 " 6754 28.6 "

95 to 4083 17.3 "

90 it 3558 15.1 "

85 of 3082 13.0 "

80 to 2741 11.6 "

75 of 2444 10.3 "

70 It 2185 9.3 "

65 It 1969 8.3 "

60 to 1746 7.4 "

55 1519 6.4 "

50 1299 5.5 "

45 1073 4.5 "

40 " 862 3.7 "

35 692 2.9 "

30 423 1.8 "

25 170 .7

20 -62 -.3 "

15 If -337 -1.4 Of

10 It -604 -2.6

5 -988 -4.2 "

0.05 " -3149 -13.3 "

0 -4602 -19.5 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILEN4YME=A:\CASE07NF.OUT

6-x Srru IISIJ SefoooCh 0..4 - CA ' G lrij i 6r

y GZ41jCw/o^40(z

7^ I/1os
07/18/9(

12:47:1"



$z/lo<
REP/^FC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-18-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL-(SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8325 50 6660 9990
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 2610 50 2088 4437
6 Capital Closure 152.00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 30 3704 7871
8 Operations Treatment 3233 50 2586 4364
9 M& M 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 21700 17484 31160
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



7"3/105

REPJ-PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-18-96
DATA : No Sep Calc . Case 07
MODEL : BASIC MODEL (SUMMATION)

34-I----^----^---=^----^----^----^----^----^----^----I

32-I .

30-

28-

26-

24-

22-
B
0
T
T
O 20-
M

L
I
N 18-
E

16-

*

* . . . . .
*
**

**
***

. .****. .' .
*****

*****
****

*****

. . . . . . ***at* . .

--------------------------------------****-------
****

**
*

-TARGET

X 1,000
14-

----
j.-°-j.

----
i.
----

i
.
----

i.
----

i
----i ----i

....
i----

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



14/ws
REPf,PC (Ver 4.0) - M

DATA

MODEL

TOTAL

EXPENSE

21700

3MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

: No Sep Calc Case 07
: BASIC MODEL-(SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

80 PCT 0 = .0 PCT

NUM ELEMENT UNIT CORRECT

7 Operations Waste Ret. & Transfer -------------
1 Current Operations ----
4 Capital Waste Ret. & Transfer -------
5 Capital Treatment ------
8 Operations Treatment ---
NET EFFECT OF FROZEN ELEMENTS

PROTECT

++
++++
+
++
++



^s/^vs
REPjPC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 07-18-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL -( SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 9460 43.6 PCT

99.95 " 6659 30.7 "

95 3942 18.2 "

90 ° 3322 15.3 "

85 2916 13.4 "

80 2593 12.0 "

75 2305 10.6 "

70 2092 9.6 "

65 1882 8.7 "

60 1677 7.7 "

55 1496 6.9 "

50 1274 5.9 "

45 1023 4.7 "

40 803 3.7 "

35 656 3.0 "

30 418 1.9 "

25 194 .9

20 9 .0

15 -255 -1.2 "

10 -532 -2.4 "

5 -924 -4.3 "

0.05 " -3025 -13.9 "

0 -4216 -19.4 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENlXME=A:\CASE08NF.OUT 07/18/9E

12:48:3°

^.^ SfN ^jcFenS ^ VQ, ^^>RQ^



$71)os'
REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-18-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL -(SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 1300 1300 1300
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 5202 20 4162 14305
6 Capital Closure 170.00 170.00 170.00
7 Operations Waste Ret. & Transfer 4820 30 3856 8194
8 Operations Treatment 5163 50 4130 6970
9 M& M 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 27725 22512 45325
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



<6-6/10,;_
REPf39C ( Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-18-96

DATA : Ext Sep I Case 08
MODEL : BASIC MODEL ( SUMMATION)I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- 1

42-*

40-1

*

38- * . . .

*

*

36- * . . .
*
**

*
*

34- * . .
*
*
**

**
32- **.

**
***

**
**

30- . . ***
B ***
O **
T ***
T **
O 28- ** .
M
-L

*
I
N 26- . . . . *
E

24-1 . . .

-TARGET

X 1,000
22-

--
i.
----

i .
----

i .
---- I

.
----

i. i i

----
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)



'4//O5
REP/^PC ( Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-18-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL -(SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

27725 88 PCT

NUM ELEMENT UNIT

5 Capital Treatment
7 Operations Waste Ret. & Transfer
8 Operations Treatment
1 Current Operations
4 Capital Waste Ret. & Transfer

NET EFFECT OF FROZEN ELEMENTS

0 = .0 PCT

CORRECT PROTECT

---- +
---- +

-- +



Z)°AoS

REP/-PC ( Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-18-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 17600 63.5 PCT

99.95 " 14094 50.8 "

95 9739 35.1 "

90 8277 29.9 "

85 of 7498 27.0 "

80 to 6602 23.8 "

75 of 5585 20.1 "

70 to 5051 18.2 "

65 of 4527 16.3 "

60 it 3947 14.2 "

55 of 3542 12.8 "

50 it 3143 11.3 "

45 of 2736 9.9 It

40 to 2308 8.3 "

35 of 1924 6.9 "

30 of 1571 5.7 "

25 to 1181 4.3 "

20 of 859 3.1 to

15 of 250 .9 Of

10 to -144 -.5 "

5 it -790 -2.8 "

0.0 5 " -3490 -12.6 "

0 if -5213 - 18.8 " .

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE09NF.OUT

EX SRV/lns^+J

(w/° ^efcf, `40'rtl `4
e^-)

91/log
07/19/96

10:16:24



92hd.!^,

REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 9142 50 7114 10970
2 R&D Waste Ret. & Transfer 186.00 186.00 186.00
3 R&D Treatment 630 630 630
4 Capital Waste Ret. & Transfer 1388 30 1110 2360
5 Capital Treatment 1926 30 1348 4333
6 Capital Closure 137.00 137.00 137.00
7 Operations Waste Ret. & Transfer 3166 30 2533 5382
8 Operations Treatment 3101 55 2170 3876
9 M& M 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 19676 15228 27874
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



53//05
REP/PC ( Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL.(SUMMATION)

----I ----I ---- C---- 1---1 ----I ---- I ----I ----I ----1
32-1 . . . . . . . .

30-1

28-1

26-* . . . . . . . .

24-1* ^
I* ^

^ *** ^
22-1 **** ^

^ **** I

20-1 *****

B ^------------------------------------****:t-------- [-TARGET
O ^ *** ^
T
T
0
M I *I

L
I
N
E

x 1,000

16-1 . . . . . .

I ^
14-1

12-1 . . . . . . ^
I----I----I----I----i----I----I----I----I----I----I

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) - M

DATA

MODEL

TOTAL
EXPENSE

19676

NUM ELEMENT

94 /1os
1MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96

: ExSitu/InSitu Combo Case 09
: BASIC INIODEL (SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

77 PCT 0 = .0 PCT

UNIT CORRECT PROTECT

1 Current Operations
5 Capital Treatment
7 Operations Waste Ret. & Transfer
8 Operations Treatment
4 Capital Waste Ret. & Transfer

NET EFFECT OF FROZEN ELEMENTS

---^++++++++
---^+
---^+
---^++++
---^+



'-)S/lL25r
REP/PC ( Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-19-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL ( SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 8198 41.7 PCT

99.95 " 6363 32.3 "

95 It 3590 18.3 "

90 It 2978 15.1 "

85 2560 13.0 "

80 2360 12.0 "

75 2099 10.7 "

70 1837 9.3 "

65 1596 8.1 °

60 " 1419 7.2 "

55 " 1270 6.5 "

50 1084 5.5 "

45 869 4.4

40 680 3.5 "

35 469 2.4 "

30 " 288 1.5

25 70 .4

20 -124 -.6

15 -377 -1.9

10 " -724 -3.7

5 " -1354 -6.9 "

0.05 -3357 -17.1

0 -4448 -22.6 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENA?iE=C:\JUNCONINF.OUT

/I sM0L
^X ^

(w^c Re-?OSHVI fee-)

96/)t?S
07/19/96

10:17:45



97/,os
REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-19-96

DATA : junior combo
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 current operations 9080 50 7264 10896
2 r&d 813 813 813
3 capital wr&t 970 30 776 1649
4 cap treat 1383 30 968 3118
5 cap closure 125.00 125.00 125.00
6 oper wr&t 952 30 762 1618
7 oper treat 2109 55 1476 2636
8 m&m 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 15432 12184 20855
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



98io5,
REP/Pe (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-19-96

DATA : junior combo

MODEL : BASIC MODEL ( SUMMATION)

I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- I ---- I
21-I . . . I

-
20-I . . . . . . . I

*
I

19- 1 . . . . . . . I

I I
1*

18-I . . . . . .
1 * I
I ** I
I **
I * I

17-I *** I
I ** I
I ***
I **** I
I **** I

16-I **** I
I **** I
I **** I
I----------------------------------- ****---------- I-TARGET

** I
15-I ***, I

B I **
0 I * 1
T I *1
T I I
O 14-I *I
M I I

L I I
I I I
N 13-I . . . . . .

E I *

12-I I

X 1,000 I----I----I----I----
.
----

.
----

.
--------

.
I----I----I

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY ( PERCENT)



99/^o ^-
REP/PC (Ver 4.0) - M

DATA

MODEL

TOTAL

EXPENSE

15432

1MT REPORT 3 GRAPHICAL PRIORITY PROFILE : 07-19-96

: junior combo
: BASIC MODEL (SUMMATION)

PROB OF NET EFFECT OF
OVERRUN FROZEN ELEMENTS

73 PCT 0 = .0 PCT

NUM ELEMENT

1 current operations
4 cap treat
7 oper treat
3 capital wr&t
6 oper wr&t

NET EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

---------I +++++++++
-------------1+

--I ++++
-----1+
-----1+

I



i00//0s
REP/Pt- (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 07-19-96

DATA : junior combo
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 5423 35.1 PCT

99.95 " 3990 25.9 "

95 2301 14.9 "

90 1968 12.8 "

85 of 1724 11.2 "

80 it 1474 9.6 "

75 to 1241 8.0 it

70 of 1099 7.1 "

65 to 958 6.2

60 of 819 5.3

55 " 713 4.6 "

50 of 558 3.6 "

45 It 458 3.0 to

40 to 346 2.2 "

35 it 220 1.4 "

30 to 85 .6 of

25 It -40 -.3 of

20 to -202 -1.3 "

15 It -376 -2.4 "

10 It -624 -4.0 "

5 it -990 -6.4 "

0.05 " -2536 -16.4 "

0 It -3248 -21.0

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENXME=A:\CASEIONF.OUT
10/051"

07/18/9t

12:51:1:



i0VI vs
REP/-PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 07-18-96

DATA : Phased Impl Case 10
MODEL : BASIC MODEL=(SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH

1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 0 0 0
4 Capital Waste Ret. & Transfer 2280 30 1824 3876
5 Capital Treatment 5300 30 3180 10600
6 Capital Closure 211.00 211.00 211.00
7 Operations Waste Ret. & Transfer 4010 30 3208 6817

8 Operations Treatment 6608 60 3965 7599

9 M&M 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 27199 19458 39613
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



)03/ 1os'

REP)IPC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 07-18-96
DATA : Phased Impl • Case 10
MODEL : BASIC MODEL (SIIMMATION)
----^----^---=^----^=---^----^----^----^----^----

38- . . . . . .

36-I . . .

B
0
T
T
0
M

L
I
N
E

34- *

*
*
*

32- * . . .
*
**

**
***

30- . ** . . .
***

****
***

***
28- ****

***

-----------------------------------***-----------
**

***
26- . . . . . *.

**
*
*

24- . . . . . . . . *

-TARGET

22- . . . . .

20-

X 1,000
18-

---- i

.

---- ^

. . . .

..
---- i ---- ^

.
---- ^

.
---- ^

.
---- ^ ---- i ----i ----

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REPf4PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE

DATA : Phased Impl Case 10
MODEL : BASIC MODEL -(SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

27199 74 PCT

NUM ELEMENT UNIT

5 Capital Treatment
7 Operations Waste Ret. & Transfer
8 Operations Treatment
1 Current Operations
4 Capital Waste Ret. & Transfer
NET EFFECT OF FROZEN ELEMENTS

0 = .0 PCT

CORRECT

07-18-96

PROTECT

---- +++

---- +
-- ++++++

--- +++
---- +



/OS// 05'
REP/-PC ( Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 07-18-96

DATA : Phased Impl Case 10
MODEL : BASIC MODEL-(SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 12414 45.6 PCT

99.95 " 9659 35.5 "

95 of 5811 21.4 "

90 to 4718 17.4 "

85 to 4087 15.0 °

80 of 3568 13.1 "

75 It 3155 11.6 "

70 2719 10.0 "

65 2433 9.0 "

60 2078 7.6 to

55 to 1803 6.6 "

50 to 1471 5.4 "

45 it 1126 4.1 It

40 of 827 3.0 "

35 It 577 2.1 "

30 to 282 1.0 "

25 it -68 -.2 "

20 of -472 -1.7 It

15 of -876 -3.2 "

10 to -1449 -5.3 "

5 of -2108 -7.7 It

0.05 " -5431 -20.0 "

0 to -7741 -28.5 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE

^ e5 ^ ^ ^ ^ <
bc/

ORIGINATOR _ ^^ C(r^ 2 G( ^/ lt^/^E^ DATE

REVISION NO.

METHODOLOGY S^^ ^ "-f

ASSUMPTIONS S;DDc/, Ze]1,- ^s2UZcl`b^a Aa1e-l 64,

V
Q1i lACOBSIFORMSIGLCVR.SBT

CALCULATION & RESULTS
ATTACHED



Sheet4

ULDs FOR BOUNDING ACCIDENTS BASED ON 70-YEAR COMMITTMENT
liquids solids - j

SST 1.31E+06 2.30E+07

DST 7.10E+05 6.45E+07

AWF 1.39E+05 2.07E+08

1 Ci/3.7E+10 Bq = conversion factor of 2.70E-1 1

SST liquids SST solids

units dose units dose
conversio conversion conversio conversion
factor factor ULD factor factor ULD

isotopes Bq/L Ci/Bq rem/Ci rem Bq/L Ci/Bq rem/Ci rem
Co-60 9.53E+06 2.70E-11 2.01E+05 5.18E+01 4.20E+08 2.70E-11 2.01E+05 2.28E+03
Sr-90 1.05E+10 2.70E-11 2.05E+05 5.82E+04 1.60E+12 2.70E-11 2.05E+05 8.87E+06
Y-90 1.05E+10 2.70E-11 8.73E+03 2.48E+03 1.60E+12 2.70E-11 8.73E+03 3.78E+05
Cs-137 2.21E+10 2.70E-11 3.00E+04 1.79E+04 1.00E+11 2.70E-11 3.OOE+04 8.11E+04
Eu-154 2.35E+09 2.70E-11 2.75E+05 1.75E+04 5.80E+09 2.70E-11 2.75E+05 4.31 E+04
Np-237 0.00E+00 2.70E-11 8.32E+08 0.00E+00 3.OOE+07 2.70E-11 8.32E+08 6.75E+05
Pu-238 9.21E+04 2.70E-11 4.55E+08 1.13E+03 1.90E+08 2.70E-11 4.55E+08 2.34E+06
Pu-239 3.62E+07 2.70E-11 5.29E+08 5.18E+05 4.40E+08 2.70E-11 5.29E+08 6.29E+06
Pu-241 2.57E+08 2.70E-11 1.11E+07 7.71E+04 3.20E+09 2.70E-11 1.11E+07 9.60E+05
Am-241 4.23E+07 2.70E-11 5.36E+08 6.13E+05 2.30E+08 2.70E-11 5.36E+08 3.33E+06
Cm-244 4.23E+05 2.70E-11 2.59E+08 2.96E+03 2.30E+06 2.70E-11 2.59E+08 1.61 E+04
Total ULD 1.31 E+06 2.30E+07

1.31E+06 7.00E-01 9.15E+05 2.30E+07 3.OOE-01 6.89E+06
70% liquids + 30% solids = 7.81 E+06

DST liquids DST solids

units dose units dose
conversio conversion conversio conversion
factor factor ULD factor factor ULD

isotopes Bq/L Ci/Bq rem/Ci rem Bq/L Ci/Bq rem/Ci rem
Co-60 6.97E+06 2.70E-11 2.01 E+05 3.79E+01 1.50E+07 2.70E-11 2.01 E+05 8.15E+01
Sr-90 4.59E+09 2.70E-11 2.05E+05 2.54E+04 5.20E+10 2.70E-11 2.05E+05 2.88E+05
Y-90 4.59E+09 2.70E-11 8.73E+03 1.08E+03 5.20E+10 2.70E-11 8.73E+03 1.23E+04
Cs-137 5.86E+10 2.70E-11 3.OOE+04 4.75E+04 5.90E+10 2.70E-11 3.OOE+04 4.78E+04
Eu-154 4.18E+07 2.70E-11 2.75E+05 3.11E+02 3.00E+08 2.70E-11 2.75E+05 2.23E+03
Np-237 2.30E+05 2.70E-11 8.32E+08 5.17E+03 8.10E+05 2.70E-11 8.32E+08 1.82E+04
Pu-238 1.78E+06 2.70E-11 4.55E+08 2.19E+04 7.20E+07 2.70E-11 4.55E+08 8.86E+05
Pu-239 7.65E+06 2.70E-11 5.29E+08 1.09E+05 1.60E+09 2.70E-11 5.29E+08 2.29E+07
Pu-241 1.84E+07 2.70E-11 1.11E+07 5.52E+03 3.80E+09 2.70E-11 1.11E+07 1.14E+06
Am-241 3.40E+07 2.70E-11 5.36E+08 4.93E+05 2.70E+09 2.70E-11 5.36E+08 3.91 E+07
Cm-244 1.22E+05 2.70E-11 2.59E+08 8.54E+02 1.60E+07 2.70E-11 2.59E+08 1.12E+05
Total ULD 7.10E+05 6.45E+07

7.10E+051 7.00E-01 4.97E+05 6.45E+07 3.OOE-01 1.94E+071

70YRULD.XLS Page 1 9/3/96



Sheet4

70% liquids + 30% solids = 1.98E+07

AWF liquids AWF solids

units dose units dose
conversio conversion conversio conversion
factor factor ULD factor factor ULD

isotopes Bq/L Ci/Bq rem/Ci rem Bq/L Ci/Bq rem/Ci rem
Co-60 7.71E+05 2.70E-11 2.01E+05 4.19E+00 4.90E+08 2.70E-11 2.01E+05 2.66E+03
Sr-90 5.60E+09 2.70E-11 2.05E+05 3.10E+04 2.90E+12 2.70E-11 2.05E+05 1.61E+07
Y-90 5.60E+09 2.70E-11 8.73E+03 1.32E+03 2.90E+12 2.70E-11 8.73E+03 6.84E+05
Cs-137 8.84E+10 2.70E-11 3.00E+04 7.17E+04 9.80E+10 2.70E-11 3.OOE+04 7.95E+04
Eu-154 O.00E+00 2.70E-11 2.75E+05 O.OOE+00 1.10E+10 2.70E-11 2.75E+05 8.18E+04
Np-237 9.20E+04 2.70E-11 8.32E+08 2.07E+03 9.90E+08 2.70E-11 8.32E+08 2.23E+07
Pu-238 2.75E+03 2.70E-11 4.55E+08 3.38E+01 6.70E+07 2.70E-11 4.55E+08 8.24E+05
Pu-239 1.20E+06 2.70E-11 5.29E+08 1.72E+04 4.40E+08 2.70E-11 5.29E+08 6.29E+06
Pu-241 3.39E+05 2.70E-11 1.11E+07 1.02E+02 1.70E+09 2.70E-11 1.11E+07 5.10E+05
Am-241 1.10E+06 2.70E-11 5.36E+08 1.59E+04 1.10E+10 2.70E-11 5.36E+08 1.59E+08
Cm-244 1.10E+04 2.70E-11 2.59E+08 7.70E+01 6.10E+07 2.70E-11 2.59E+08 4.27E+05
Total ULD 1.39E+05 2.07E+08

1.39E+05 7.OOE-01 9.76E+04 2.07E+08 3.00E-01 6.20E+07
70% liquids + 30% solids = 6.21 E+07

All liquids All solids

units dose units dose
conversio conversion conversio conversion
factor factor ULD factor factor ULD

isotopes Bq/L Ci/Bq rem/Ci rem Bq/L Ci/Bq rem/Ci rem
Co-60 9.53E+06 2.70E-11 2.01E+05 5.18E+01 4.90E+08 2.70E-11 2.01E+05 2.66E+03
Sr-90 1.05E+10 2.70E-11 2.05E+05 5.82E+04 2.90E+12 2.70E-11 2.05E+05 1.61 E+07
Y-90 1.05E+10 2.70E-11 8.73E+03 2.48E+03 2.90E+12 2.70E-11 8.73E+03 6.84E+05
Cs-137 8.84E+10 2.70E-11 3.00E+04 7.17E+04 9.80E+10 2.70E-11 3.OOE+04 7.95E+04
Eu-154 2.35E+09 2.70E-11 2.75E+05 1.75E+04 1.10E+10 2.70E-11 2.75E+05 8.18E+04
Np-237 2.30E+05 2.70E-11 8.32E+08 5.17E+03 9.90E+08 2.70E-11 8.32E+08 2.23E+07
Pu-238 1.78E+06 2.70E-11 4.55E+08 2.19E+04 1.90E+08 2.70E-11 4.55E+08 2.34E+06
Pu-239 3.62E+07 2.70E-11 5.29E+08 5.18E+05 1.60E+09 2.70E-11 5.29E+08 2.29E+07
Pu-241 2.57E+08 2.70E-11 1.11E+07 7.71E+04 3.80E+09 2.70E-11 1.11E+07 1.14E+06
Am-241 4.23E+07 2.70E-11 5.36E+08 6.13E+05 1.10E+10 2.70E-11 5.36E+08 1.59E+08
Cm-244 4.23E+05 2.70E-11 2.59E+08 2.96E+03 6.10E+07 2.70E-11 2.59E+08 4.27E+05
Total ULD 1.39E+06 2.25E+08

70YRULD.XLS Page 2 9/3/96
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Sheet3

ULDs FOR NOMINAL ACCIDENTS - 70-YEAR COMMITTMENT

BASED ON TOTAL REACTOR PRODUCTS

tank farm dose dose

Nuclide total conversion
activity factor

(Ci) (rem/Ci) (rem)

Co-60 9.24E+03 2.01 E+05 1.86E+09

Sr-90 8.64E+07 2.01 E+05 1.74E+13

Y-90 8.64E+07 8.73E+03 7.54E+11
Cs-137 7.16E+07 3.OOE+04 2.15E+12
Eu-154 2.32E+05 2.75E+05 6.38E+10

Np-237 7.45E+01 8.32E+08 6.20E+10

Pu-238 2.52E+03 4.55E+08 1.15E+12

Pu-239 4.43E+04 5.29E+08 2.34E+13

Pu-241 1.48E+05 1.11 E+07 1.64E+12

Am-241 5.18E+04 5.36E+08 2.78E+13

Cm-244 4.04E+02 2.59E+08 1.05E+11

total 7.45E+13

total tank farm volume = 2.16E+05 m3

ULD (rem/L) = [total tank farm dose (rem)] / [total tank farm volume (m3)] x[m3/1000L]
where :

total tank farm dose = 7.45E+13 rem
total tank farm volume = 2.16E+05 m3

ULD = 7.45E+13 2.16E+05 1.00E+03 3.45E+05

70YRULD.XLS Page 3 9/3/96



TWRS EIS
CALCULATION COVER SHEET
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DISCIPLINE & TITLE
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REVISION NO. 0

OBJECTIVE
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ASSUMPTTONS /l0^, hkG=1vt ic

^S[il'll^ ^ (f^ GiCGli^ •

(Continue on another sheet if necessary)

3Z4
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CALCULATION & RESULTS
ATTACHED
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JACOBS ENGINEERING GROUP INC
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_,
Sheetl

Liquids To Ground Solids to Ground Irradiated Fuel Storage Stored Solids
1989 1999 1989 1 1999 1989 1999 1989 1999

Cs-Ba v1093000 868645 -2540000 2018626 1-1090000 866261 ^ 337000 267826
Sr-Y ;i 40500 31783 ,2030000 1593092 (,884000 693740 ^ 275000 215813

sum ^ 1133500 900428 4570000 3611717 1974000 1560001 612000 483638

total 1989, MCi v 8.29

total 12/31 /99, MCi

Page 1



TWRS EIS
COMMUNICATION RECORD

Date of meeting or telephone conversation: 5/10/96

Participants or Attendees (with organization): Colin Henderson (JEG)
Chris Chapman (VIT Inc., PNL retired)

(Phone: 943-1867)

Subject(s) Discussed/Summary of Discussions:
I requested information regarding amounts and types of waste that has been successfully
vitrified PNL during development and demonstration activities.

Approximately 72 MCi of Cs and Sr have been vitrified, using mainly capsules.
Thirty-three or thirty-four canisters of vitrified HLW have been produced at curie loadings
much higher than anticipated for any of the tank waste. These canisters currently are stored
in the 300 Area.

The PAMELA vitrification plant in Belgium was developed by the German government with
technical support provided by USDOE Hanford Site personnel. The plant was built,
operated for 8 years, and shut down when all of the waste was processed. This plant was
very successful.

Issues/Concerns Identified: (Unresolved questions)
Mr. Chapman provided the attached information regarding PNL vitrification experience and
capabilities.

Required Actions: None

Prepared/Recorded By: Colin Henderson Date: 5/10/96

Distribution:

C. C. Haass, DOE-RL, 57-51
Bob Lober, DOE-RL, S7-51
Participants
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Introduction

Since 1944 large quantities of liquids (primprily water) containing radionuclides and
hazardous chemicals have been discharged to the ground surface or subsurface.
Solid waste such as failed equipment, tools, and protective clothing containing
radionuclides and hazardous materials have also been buried in the ground. While
these activities have been reported in publicly available documents, the data have
been summarized and assembled into this briefing package to present an historical.
perspective on when and where it came from, and how much there is. Emphasis has
been given to the liquid waste that came from underground waste tanks and a report
has been prepared on that portion of the liquid discharges.

This briefing focuses on the radionuclide content of the liquids and solids rather than
on the chemical content as the records on radionuclides are much more complete.
The material presented summarizes what we know today; more will be learned.as old
records are reviewed and site characterization proceeds.

Hanford cleanup is a large, complex problem involving almost 1,400 waste
management units. A Hanford Federal Facility Agreement and Consent Order by the.
U.S. Environmental Protection Agency, the Washington State Department of Ecology
and the Department of Energy establishes working relationships, a framework for
permitting and milestones for cleanup. This briefing is one small piece of an ongoing
effort to provide information to those who have an interest in Hanford cleanup. As
additional information is gained it will also be made available.



Topics

• Material balance of Hanford Site radioactive material
and waste

• Liquids discharged to ground
- Background
- Liquid disposal facilities
- Quantities discharged
- Tank wastes discharged to ground

•. Solid waste buried in ground
- Background
- Solid waste burial facilities
- Quantities buried

• Impact on environment

11

• On-going and future actions



Hanford Waste Management Units

(Sites that received radioactive and/or hazardous
chemical waste)

Surplus Facilities (building) 77

Septic Tanks . 96

Single- and Double-Shell Tanks and Ancillaries 311
(catch tanks, diversion boxes, tank leaks*, etc. )

Other Treatment and Storage Units (existing & future) 130

Miscellaneous Underground Storage Tanks (such as gasoline tanks) 26

Unplanned. Release or Spills Sites* 224

Waste Disposal Sites* 508
1,372

*The radioactive liquid and solid waste sites described in this report are in
these categories



r

Primary Data Sources Have Been Available to
Public - "This Is Not New Data"

• DOE/RW-0006, Rev 6, Oct 1990, Integrated Data Base for 1990

• WHC-EP-0141-2, Westinghouse Hanford Company Effluent Discharges

and Solid Waste Management Report for Calendar Year 1989: 200/600

Areas

• WHC-EP-0125-2, Summary of Radioactive Solid Waste Received.in the

200 Areas During Calendar Year•-1989

• Hanford Site Waste Management Units Report, DOE/RL-88-30,

Revision 1, January 1991

• ERDA-1538, Dec 1975, Waste Management Operations, Final
Environmental Statement

• PNL-7346, Hanford Site Environmental Report for Calendar Year 1989

0 WHC-MR-0132, June 1990, A History of the 200 Area Tank Farms
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Primary Data Source - Continued

• Waste Information Data System (WIDS)

• DOE/EIS-0113, December 1987, Final Environmental Impact Statement,
Disposal of Hanford Defense High-Level, Transuranic and Tank Waste

• Tank Farm Surveillance and Waste Status Summary Report for
November 1990, WHC-EP-0182-32, January 1991

. Radioactive Contamination in Liquid Wastes Discharged to Ground at
Separation Facilities, Semi Annual Reports (1954 - 58)

• WHC-EP-0087, October 1987, Estimates of Solid Waste Buried in
100 Area Burial Grounds



's

w

J 183

^ 152

c 122
Cu
`a 91^
^ 61
0
n 30
a
L O

^
^

(D

Unconfined
Water Table

200 200
West East

^ N

( 200 W A

A 200 E

\ L

Mlles

L

====4

0 10

0 16
Kilometers Columbia

River

` East
At

{1010301e.3

Geologic Cross Section of the
Hanford Site

West. A

0 3 6 9 12 15 18 21 24

Distance, Kilometers



Bases:
. All radioactive sites are included, sites which received

only hazardous waste are not included

. Waste volumes and radionuclide inventories are as of
December 1989 with radionuclides decayed to 1989

. Key radionuclides are those with half-lives long
enough (greater than 10 years) and in quantities great

enough to be of concern in waste disposal and
cleanup

. Nuclear products shipped off-site, stored plutonium
product and scrap, and facility contamination not
included in inventories

. Early day records are not complete, solid waste
volumes were not recorded until late 1950's and
radionuclide inventories until late 1960's



Bases*: - Continued

Tritium, 99Technetium and 1291odine are not included in.
most of the data bases. However, these-isotopes
were estimated by calculating quantity produced
during fuel irradiation and distributing among waste
types based on process knowledge. Distribution
uncertainty is significant

. The numerical values presented,come from a number
of sources and are estimates . Different documents
often have different estimates. However, the
estimates used are adequate to provide perspective



Hanford Radioactive Material Flow Diagram
Alr

100 Areas
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Major Plant Operating Periods
1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

Productlon Reactora

B

D

F

H

DR

C

KW

KE

N

Test Reacton

PRTR

FFTF

FuelReprocesaing

T l entP

B Plant

REDOX S Plant( )

PUREX A Pl t( an )

29103014.2



Major Plant Operating Periods (Cont.)
1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

Nuciear Materials Processina

U0 Plant3

Plutonium Finishing Plant

U-Plant Uranium Recovery

Fuel Fabrication

@y-Product and Waste Processtna

Waste Scavenging (U Plant)

Cs and Sr Recovery (B Plant)

Cs and Sr Encapsulation (WESF)

Waste Evaporators

29103014.2a
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Fuel Reprocessing Waste Volumes
Decreased Significantly

200

T and B Plants
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1i50

> 0 10
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1

RMOX Plant
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PUREX Plant Only

1950 1960 1970 1980 1990 2000
Calendar Year
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Hanford Radionuclides Material Balance (% of Key Radionuclides)

100 Areas 300 Area 400 Area Off-Site
Defense Production * Fuel Fab. and FFTF ( 1.5) (0.5)

Reactors R&D Facllllles

(ga)

1

I ^^.a; Isotoplc °
Het

Liquids to Solids to Irradiated Fuel Liquids to Solide lo Source Irradiated Fuel Storage
Ground Ground Storage Ground Ground Storage

?.. ^O O^ O5^ © 7
^ ^ ^n^^ •^ .• ^

. . ; ^r^^^ ^ . .
^
1^1

°0.00020.003 11.5 0.00002 0.0005 3.5 1.5

Irradiated Sotid Solid Solid Solid Waste
Fuel Waste . 11r .aste Wasle .2

Columbia Liquid Liquid Liquid
irradiate

River Waste Waste Fuel
Air Nuclear Nuclear Waste

Products Products

200 Areas

37 45 0.14 1.0 0.4 0.14
..--.^-..-.^

^

. . ... •..

^^¢'b'Sa ^; .. '
:,..:. ^,:;•.:' ;. . ^.. ^ •

3

Support " ...'^..: : .

Fuel Waste Plutonium
Facilities Sr and Cs Waste Liquids Solids Irradlated Stored

Processing ( lab, decon, Capsule Tanks to to Fuel Solids
Reprocessing Processing laundry) Storage Ground Ground Storagep

_.^I.^ AI ^^L i^ lol I\E l'J f^ 10 1^11 11 O -1 F.13

Key radionuclides, decayed to 19891nclude:

137 cesium - 137m barium 129 Iodine
90 strontium - 90 yttrium 99 technetlum
238uranlum 14 carbon
Transuranlcs
Trltium

100^/, of key radionuclides Is 467 mlllion curles

Nuclear Products

291020U.1b



100 Area Inventories

100 Areas
Defense Production

Reactors (98)

Irradiated
Liquids to Solids to Fuel
Ground Ground Storage

O O O

Irradiated
Fuel 1111 Solid Waste

Liquid Waste

Liquids to Sotids to
G d

Irradiated
O FueiGround roun

Storage
.. .;s^;ttez^a^uvsnxrrxuaa+xaxhexc . . ma^'aa.kur3z.^.ra'Rea^'i^xz ^r.u^xaas .M<ar z :ttw^, :. ^,^x,:xs^ .>^ax:x.:u:cex^:szzx:zz:

Voiume (m3)
300 Million
(-80 BII1ion Gal) 87,000 186

Key Radionuclides
(curies)

Tritium 283 12,800 50,900

90 strontlum90 yttrium 38 7 24,000,000

137ceslum 137mbarlum 376 7 29,200,000

99lechnetium 2,500

1291odlne -" - 5

14 carbon 220 3 43

Uranlum (Kgs) 2 (1930) 1,700 (2 Million)

241 americium 127,000

^Plutonium (Kgs) -- £ -- 402,000 (3,980)

TOTAL (curies)
ddd/

900
SSS$

12,800 53,800,000

q t

29102013.4



300 Area Inventories *

300 Area Liquids to ^(cl Solids to ^"Heat y
Rau Facilities O Ground Ground Source

'w .b'#S:'..'M"'mY..^X'/^2Kb'>:'.K&.'L5• •• .^M'^"y::'iYi:WP»','.'^n5SN4"rS• • • faYYS#H^Al4 :• .... . . ^ ..^.... •• '"r'sa'l'n'9.Y'.Q^"n'.tC'

Votume(m3) 70 Mlllton 159,100 2.5

Key Radionuclides
(- 18 BOllon Gal)

(curies)

Tritium

fi ( sotopic 90strontlum90yttrlum -- 600 £ 7,160,000
Heat

Liquids to Solids to Source 1200 9,282,000

Ground Ground Storage 137ceslum 137m barium

99 technetium ^ •• -- --

O O O 1291odine' ^

--14 carbon °

Urantum (Kgs) 66(82,000) 4(5,300) --
Solid Waste

241americlum 17 --
;

--Liquid Waste Plutonlum (Kgs) ^ -- ^ 470 (6.2)

TOTAL (curies)

>

- 100 2300 16,442,000

^ Includes Waste Sites in 600 Area
North of 300 Area 29102013.6



400 Area Inventories

400 Area
FFTF (1.5)

^x^;.
;3r""^,^ '.: -^ 3

3 ^^'^,&., .w^:..ns:^; .::

Irradiated Fuel Storage

-4

MW

O

Irradiated Fuel

Volume (m3) 2.3

Key Radionuclides
(curles)

Trltlum 59,600

90 strontlum90 yttrlum 1,790,000

137cesium 137mbarlum 4,880,000

99 technetlum 330

1281odlne 1

14 carbon 3

Uranium (Kgs) 9 (10,900)

241 amerlclum 46,000

Plutonium (Kgs) 284,000 (2,380)

TOTAL (curies) 7,060,000

29102013.7



200 Area Inventories

200 Areas

.

.

nSupport
FacilRies Sr and Cs

Fuel Waste Plutonium (lab, decon, Capsule
Reprocessing Processing Processing leu.ndry) Storage,

. . . .:... •:.^ ;:.,-----.. ,,... .
^^•:
^

..,. • : . ^;.^,FGil
Waste Liquids Solids Irradlated Stored
Tanks to to Fuel Storage Sotlds

Ground GroundR

9O

t

10
1^

11
i^

12 f13

Sr and Cs
Capsule Vyaste

Tanks io
LI ulds
^to round

Solids
to Ground11

Irradtated
Fel

8
Stored

3 SolidStorage
; :

Storage
s

.. . .... ....... ........
Volume

(m
3 )

...^
:... . .. .. ....,

3.6
...... ..... '............_

245 000
. . ......... ..... .......
1,310,000,000

. . . . ..
379,000 35 7,300

Key Radionuclides (64.7 MII Gal) (346 all Gal)
(curies)

Trittum
, 2^cap

-439;000
' ZuS^uoo

-4Y3;000-
3^2 vuo

25^,60E)
2.-pvo

100- 4 00

90strontium90yttrlum 54,500,000 139,000,000 40,500 2,030,000 884,000 275,000

137cesium 137m
barlum 119,000,000 69,300,000

/ OQ3 tao

-494;60B- 2,540,000 1,090,000 337,000

99 technetium 32,200 960 - 900 -

129iodtne - 50 9 - - -

14 carbon 5,000 - 6,300 4

Uranium ( Kgs) £ - 500 (1,440,000) 137 (143,000) 560 (585,000) 13(16,000) 18 (19,000)

241 amerlclum € - 98,500 3,800 990 4,600 1,350

Plutonium ( Kgs) - 31,900 (445) 13,600 (184) 27,000 (360) 12,800 ( 125) 37,300 (496)

TOTAL (curies) 173,500,000 20400,000 -677-.000_ 4,860,000 2,010,000 651,000
/^ 3[_,v uau

, ,.,... . ri i

20102013.5



Hazardous Chemicals

• Liquids and solids discharged and buried in ground
contain hazardous chemicals, records on chemicals
and quantities were not kept until the mid-1980's

• The greatest.amount of hazardous chemicals were in
1945-58 liquid discharges rather than in solid waste

• Some estimates of the hazardous chemicals in the
liquid discharges have been made based on process
knowledge and volumes discharged



Liquid Discharged
To

The Ground



Background

• The discharge of liquid effluents to the ground has
been practiced at Hanford since operations began in
1944.

- The methods used were common to other
non-nuclear U.S. industrial waste practices at that
time

- Over the years the limits of acceptability became
more stringent and practices changed

- Significantly less contamination discharged now
than in past

- Discharge of last transuranic waste stream to
ground was stopped in 1973



Background -. Continued

- Two=thirds of the radioactivity from liquids
discharged to the ground is tritiated water which
has a 12.3 year half-life

- Upgrading liquid effluent control and treatment to
Best Available Technology, will then discontinue
discharges to contaminated sites



Radioactivity in Liquids
Discharged to the Ground
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Radioactive Liquid Disposal Facilities Included:

• Cribs

• Specific retention trenches

• Ponds, ditches and other trenches

• Reverse wells (injection wells)

. French drains

0 Liquid also entered ground from leaks and spills





Specific Refienfiion Trenches
Trench backfilled after
liquid waste added

Use: Waste too radioactive for cribbing
(i.e. high6Ocobalt), primarily from tank
waste scavenging and fuels reprocessing
plants
Use Period: 1944-1973
Utilized moisture retention capacity
of relatively dry soils above water table
Waste limit was 6-10% of soil column

^ CNater
volume but sometimes exceeded

29103014.1Oa0









]

Leaks and Spills
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• Single-shell tank leaks
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• Pipeline leaks

• Spills on ground
29104002.3
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Location of Radioactive Liauid Discharges to
Gr un

Number of Sites and Releases

100 Areas 200 Areas 300 Area . 400 Area

Cribs 21 100 1 None

Specific Retention Trenches 0 45 0 None

Ponds, Ditches & Other 19 55 4 None

Trenches

Reverse Wells 0 9 0 None

French Drains 12 29 0 None

Single-Shell Tank Leaks 0 66 0 . None

Other Leaks & Spills 23 205 30 None
Reported

Total Site 75 509 35

NOTE: Facilities In 600 Area are included in nearest main Area



Summary

Liquid Waste.Discharged to Ground
Radioactive Inventory Location

Curies

100 Areas

200 Areas

300 Area

400 Area

900
( i 3 (. V) b-^

-6-77-,rGOD-

"100

0

Total -6-7^0^
-z' ^1 3 7Uf !^`0 U

3

*This is approximately 0^% of total Site radioactivity



200 Areas
Liquid Discharges to Ground

m3

Cribs . 40 Million

Specific Retention Trenches 185,000

Ponds, Ditches and Other Trenches 1,270 Million

Reverse Wells (Injection Wells) . 85,000

French Drains 17,000

Millions of Gal

10,500

49

335,000

22

5

Single-Shell Tank Leaks 2,800 ,75*

- Cooling water leakage from Tanks* 200,3300 .05-.8

Other Leaks & Spills Reported 360 0.1

Curies
Zs 3,ra-6
46$;000

51,900

7,200

520

50

ad-u a-a-o

1-0'000-'

Unknown

47,300

Total 1,310 Million 346,000 -6-7-7;000-
/) 3G,c^cTvv

"'50,000 - 800,000 gallons of cooling water leaked from 105-A Tank, records are being reviewed
to determine which other tanks may have leaked cooling water and to estimate volume and
radionuclide content



200 Area Liquid Discharges
Key Radionuclides Curies Kg's

2v.^1 O-C-O

Tritium (as tritiated water) -4-2- 160$

90Sr-90Y 40,500
a^

137CS-137
/ 3

mBa
4_6-5;0.0.0-

99Tc 960
129' 9

14G+

Uranium 137 143,000
241Am 3,800

Pu 13,600 184

Total
-6-77;0UCf^
3 <o) avo

,*9.-17°0 of total 200 Area waste radionuclide inventory



Chemicals in Liquids Discharged to Ground

Estimated Amount (Metric Tonnes)

Major
Chemicals * 100 Areas 200 Areas 300 Area

Nitrate < 100 .50,000 1,900

Sodium . ^ ^ 26,000 5,100

Phosphate 4,300.

Sulfate < 100 2,800 . < 100

Ammonia 1,500

Fluoride 1,300

^ All chemicals were either in a combined or ionic form when discharged

** None listed in data base

Many other chemicals also discharged to ground



Tank Wastes Discharged

To Ground



Tank Waste Discharged to Ground
Radionuclide Flow Diagram

Line Leaks
& Spills

Waste Tanks

.::;'^.'"'".^.•-,;;^•:

...
SST Leaks^

Support Facilities

SST Cascade
Overflow

(1946 -1966)

SST Scavenged
Waste

(1953-1958)

R&D Facilities

'<.

Waste Evaporators

Cribs and Specific
Retention Trenches

.-'?c.-?^?r-?^.•

^, .

• ,..

Processing Plants

Condensate
Cribs

--r--r•,--?*;i?

29102013.3a
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Tank Waste Discharged to Ground
Radionuclide Material Balance (Estimated % ofTotal. Curies)

OLIne Leaks
& Spills

0.02

I

Support Facilities

E)

SST Cascade
Overflow

(1946 -1966)

SST Scavenged
Waste

(1953 -1956)

R&D Facilities

Waste Evaporators

Cribs and Specific
Retention Trenches

f .. . 0.03

O . '

Processing Plants

Cribs
--^*...-^

0.001

29102013.3



TANK WASTES DISCHARGED TO GROUND

Source

• Fuel Reprocessing
(B and T Plants)

• Scavenged Uranium
Recovery Wastes

• Decontamination Facility
and Laboratory Wastes

0 Evaporator Condensate

Time Volume
Pe riod (Gallons) Curies

1946-56 68,500,000 31,900

1953-58 40,900,000 32,500

1960-66 11,200,000 700

Total 121,000,000 65,100

1951-89 197,000,000 <3,000



Tank Waste Discharged to Ground
Evaporator

Direct Discharoed Cnndencata

A B C D

: Renlalning Other Specific
^ p . i^ Leaks Tank Retention Condensate

-Tanks & Spills Leaks Cribs Trenches Cribs

Volume (m3) 245,000 360 3,000-6,000 348,000 109,000 746,000
(Millions of Gal)) 64.7 0.1 0,8-1°5*- 92 29 197

Key Radionuclides
(Curies)

Tritium 2391000 - - 930 4,100 1,800

90Sr 90Y 39,000,000 450 - 18,000 8,380 40

137Cs 137mBa 300000 46,800 V 5,930 26,100 900

99Tc 32,200 - - 170 760 -
1291 50 - 0.6 1.2 -

14C 51000 - - - - -

Uranium 500
(Kg's) (1,440,000)

241Am 98,500 - 150 6 40

Pu - 31,900 - - 530 21 . 60
(Kg's) . (445) (7.2) (0.3) (0.8)

Total (curies) ::::;::•: 208,700,000 47,300 ^ a O^^,OOff 25,700 39,400 < 3,000

*This includes 50,000 - 800,000 gallons of cooling water leaked from 105-A Tank, recodarebeincj^reviewed to determine
which other tanks may have leaked cooling water and to estimate the volume and radionuclide content

^ f^lG^1 U^.C6.-YA.•'^,



Solid Waste Buried

in,

Ground



Background

• Radioactively contaminated solid waste has been disposed
by burial in the ground since Hanford began operation in
1944. .These wastes also contain large amounts of
hazardous materials

. Radioactive waste burials were stopped in the 300 Area in
1972 and in the 100 Areas :in 1973 1

• Since 1970, waste suspected of containing transuranic.
nuclides was segregated and retrievably stored

• Over the years, improvements were made in waste
packaging and trench backfilling

0 Burial in an arid environment



Solid Waste Burials
Hanford Site
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Solid Waste Burial Tacilities Have Included:

• Unsegregated waste burial trenches (Pre-1970)

0 Low-level waste burial trenches (Post-1970)



Unsegregated Waste Rurial Trenches

29t090t4.5

Use: Disposal of Contaminaled Solid Waste
Use Period: 1944 -1970



. . 1.^ . ^' :.... A^... . ^....^.1^.^^ ^...^. ^.

Low-Level Waste Durial Trenches

Use: Disposal of Solid Low-Level Waste
Use Period : 1970 - Present 29104002.2



Solid Waste Burial Facility Location

Hectares (Acres)

. Unsegregated
Waste Burial
Trenches
(Pre-1970)

• LLW Burial
Trenches
(Post-1970)

Total

100 Areas 200 Areas 300 Area

31 (78) 63 (155) 26 (65)

None 53 (131) None

31 (78) 116 (286) 26 (65)

400 Area

None

None

None

NOTE: Facilities In 600 Area included in nearest main Area



Summary

Solid Waste Burial
Radioactive Inventory Location

Volume (m3)

100 Areas 87,000

200 Areas

300 Area

400 Area

Total

379,000

159,000

None

625,000

Curies

12,800

4,870,000

2,300

None

4,880,000*

*This is approximately 1 % of total Site radioactivity



200 Areas
Solid Waste Burial

Volume
(m3) Curies

• Unsegregated
Waste Burial
Trenches
(Pre-I 970)

• LLW Burial
Trenches
(Post-1970)

Total

143,000 147,000

236,000 4,720,000

379,000 4,870,000



200 Areas Solid Waste Burials
Key Radionuclides Curies Kgs

Tritium 254,000

90Sr90Y 2,030,000
137CS_137mBa

2,540,000

99Tc
129'

14C 6,300

Uranium 560

241Am 990

Pu 27,100

Total 4,870,000*

585,000

360

* 1.2% of 200 Area total waste radionuclide inventory



Impact on Environment - Current Status -

• Reported annually: PNL-7346, Hanford Site
Environmental Report for Calendar Year 1989,
May 1990

- Certairi radionuclides and hazardous chemicals
exceeded drinking water standards in ground water
on-site near operating areas

- Columbia River water concentrations remained
extremely low at all locations, well below
standards

- Radionuclides in air, food stuffs, wildlife, soil and
vegetation in area surrounding Site remained well
below standards

- Potential maximum radiation dose to public
individual was 0.05 mrem in 1989



Ongoing and Future Actions
Liquid 'Discharged to Ground

• Continue upgrading liquid effluent control and
treatment systems.to Best Available Technology and
discontinue discharges to contaminated sites

• Continue surface stabilization and radiation area
reduction

• Remediate past practice sites in accordance with
RCRA/CERCLA

- All sites are listed in TPA, first ones have been
prioritized ( 200-BP-1 operable unit with 10 cribs
and 3 spills is first)

RCRA/CERCLA process is to characterize site,
develop remediation alternatives, regulatory
agency holds public hearings and selects
remediation alternative, and then site is remediated



Ongoing and Future Actions - Continued

Liquid Discharged to Ground

- Expedited response actions being taken on 2 sites:

• 300 Area Process Trench, and

•. 200 West Area carbon tetrachloride in ground



Ongoing and Future Actions - Continued

Solid Waste Buried in Ground

• Disposal of low-level solid waste by shallow-land
burial will continue on 200 Area Plateau

- Improvements continue to be made in packaging
and burial methods

. Remediate past practice burial sites in accordance
with RCRA/CERCLA, all sites listed in TPA

- RCRA/CERCLA process is same as described for
liquid discharge sites

- Expedited response action being taken on 618-9
Burial Site which contains drums of hexone



Ongoing and Future Actions - Continued

• Accelerate remediation of specific sites

• Develop new technology so that cleanup can be done
better, faster, safer and cheaper. Examples at
Hanford are:

- In situ vitrification

- Underground storage tank integrated
demonstration .

- Integrated demonstration for remediation of volatile
organic compounds

- Robotics technology demonstration



_
1

Closing

• Primary source data available to public - "This is Not
New Data"

• Since 1944, large volumes of water, other liquids and
solid waste containing radionuclides and hazardous
chemicals have been discharged or buried in the
ground

. Extensive environmental monitoring program indicates
dose to public is very low today and the ongoing
remedial investigations will determine what cleanup
actions are needed for the long-term

• Dose reconstruction program determining dose to
public from past releases



i . -

Closing - Continued

. The complex job of cleaning up Hanford is just
underway. It will continue for many years and will be
costly

- The public, Indian Nations, state, EPA and DOE will
all participate in this effort

.
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Table D.43:1. Atmostaheric Radioloeical Emission.s for In Situ Fill and Can Alzernative

Continued O ratioas Treatmeat Operations

Tank Farm Emoat Eva rator Emissioas DST Evaporator Emusioas Gravel Fill Emi.ssioru

Contaminants Cilyr Coo*arri_ts Ci/yr Contaminants Ci/yr Contamitzaats Ci/Ir

Relezsed Released Released Released

Total Alpha' 2.88E-08 Total Alpha' 2.I0E.-05 Total A3pha' ^ Total A1plia'
9

9 SaE-11

?•39
Total Bete 7.91E-07 Total Besat 1Z0E-05 Total Berat ME-05 Total Baa' 1:69E-09

r 1.SIE-05 ° A^ (WSr) :ZkE-08

^538E-0 I.S+E-07
^

4.60E-05 1 5^E-07

to be Pu-239.
= Toral beta is

Table D.432` Atinosnherie Transnort Panmeters for In Situ Fill and Can Alternative

• Continued Operations Treatment Operations

Tank
Farais

Evaporator
1

Evaporator
2

In Situ Fill and
Cap

Stack heiglit in m(tt) . Ground 6.70(22) 6.70(22) Ground

Stack radius in m(R) N/A 0S3 (1.7) 0.53(1.7) N/A

Stack flow rate in m'lsa (fr'/sec) N/A 10(353) 10 (353) N/A

Stack temperamr in'C ('F) N/A 46(117) 46(117) • N/A

Noninvolved worYer ME[ location in m(fr) ESE 100 (328) 200 (656) 200 (656) '100 (328)

:Fnblic MEI loction in km (m) ESE 2_'^ (14) 22(14) 22(14) 22 (14)

' Q for taaiavolved wotter - population in
mt

1.60E-03 4.00E-04 ^ 4.o0E.04 .1.60E-03

i i/Q for noainvolved worker - IvIII in stats 4.00£-04 2.50£-06 2.50E-06 :4.OOE•04

Chi/Q for general public - population in slai'. 2.90£-03 ^ I.60E-03 1.60E-03 .2.90E-03

Chi/Q for general pubiie - MEI in s/n>' ' 6.60E-08 ; 3.90E-08 3.90E-08 - 6.60E 08

. _ ._..____.^.. ........ -----.Notes:

ESE - Eut-wuhnst

D.4.3.1,3 E=nsurc•. . • •
, . . .

The radiological exposure for the alternative is presented in Table D.4.3.3. The table shows the

exposure each rec..ptor would receive from every component. The sum of the components is shown in

the last column for each population and MEI receptor except for the MEI worker. The MEI worker is

not summed, but is represented by the component with the highest MEI dose.

TWRS EIS D-103 volume Thr_--
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Table D.4.3.3 5ummary or Anllclpnterl Radlologicai L+xposure for In Situ PIII and Can Alternative I • •, •

Rarliotogtcal Dose (person-rcnr)r

Iteceptor Conslruelltnr Contlnuetl Relrieval Treatment s Disposal Transportation Monitoring Closure a^L 't'otal
(2 yrs) Operations -(8-yrs) anA . Mun11or0ig

/X (19yrs)
9

Maintenance (t00"yrs)

Workor- 1.906+00 2.971;+02 N/A 2.23Lr+02 N/A N/A N/A 1.I3132+01 5.33I3+02
Populatlan

Worker - I.006+00 9.5013+00 N/A 4.002+00 N/A N/A N/A 1.5013+01 1.501?-1-01
MHlr•'

NoninvolvcJ 0.003+00 1.45[.r-03 N!A ^ 4.00Lr-02 N/A N/A N/A 0.0013+00 4.1511-02
Worker - •
Population

Noninvolved 0.001!+00 7.6112-05 . N/A . 2.5oC-04 N/A N/A N/A ^ 0.0013+00 2.5013-04
Worker.
M11I

General 0.0013+00 6.90133-02 N/A 1.7012-0I N/A N/A N/A 0.001;+00 • 2.3913-01
Public -
Population

Gbncral 0.00C+00 I.85Lr-06 N/A 4.1013-06 N/A N/A N/A 0.001!+00 4.101:-04
Public - MCI

:vums: •

' Continucd operations incluJe taak fann and Cvaporator 1.
Treauucnt includes gravel rili and Lrvaporator 2 r`

r Worker MI31 Is assumed to work for 30 years. •
' Toial for the MGI represents the Lighest singie exposure.
Mlil reccptor dose noted in rein.

. , • .,
. . ' .

o

^

•I{ .

._,,..._____-,,,,,._^,. . . ' . , . ' . ... . . . . :L .., r. . .
_ -.. . ..- .....

ZI



Anticipated Riskpppendix D

Table D.4.4.1 • Atmospheric Radiological Emissions for In Situ Vitrification Alternative

Continued Operations Treatment Operations

Tank Farm Emissions Evaporator Emissions DST Evaporator In Situ Vitrification Emissions
Emissions

Contatttinants Ci/yr Contaminants Ci/yr Contaminants Ci/yr Contaminants CUyT
Released Released Released Released

l• 0 Z.o6-7

Total Alpha' 2.88E-08 Total Alpha' 2.10E-05 Total Alpha' +:64E-04 Am-241 y9CE-96

Total Herat 7.91E-07 Total Betat 1.20E-05 Total Betat 8.04E-05 C-14 ^.^
.5

7, o

Sr-90 1.81E-05 Cs-137 ..G.29E-9^

7•bo
Cs-137 5.38H-05 1-129 t00

6.6E-

1-129 4.60E-05 Pu-239 .6.09E-93
7.t= - rxY

Ru-106 6:801;-13-
Z6E -CZ

Sm-151 1cM£^95

Sr-90 g40E-04
4 tr-

Tc-99 5:8

Zr-93 7,0^

Notes:
' Total alpha is assumed to be Pu-239.

t Total beta is assumed to be Sr-90.

Continued Operations Treatment Operations

Tank Farms Evaporator I Evaporator 2 In Situ
Vitrification

Stack height in m(8) Ground 6.70 (22) 6.70 (22) 30.5 (100)

Stack radius in m(ft) N/A 0.53 (1.7) 0.53 (1.7) 0.33 (108)

Stack flow rate in m'/sec(ftt/sec) N/A 10 (353) 10 (353) 4.3 (151)

Stack temperature in'C M N/A 46(117) 46(117) 93(199) ---

Noninvolved worker MEI location in m
(ft) ESE

100 (328) 200 (656) 200 (656) 300 (984)

Public MEI location in km (mi) ESE 22 (14) 22(14) 22(14) 22(14)

Chi/Q for noninvolved worker -
population in s/m3

1.60E-03 4.OOE-04 4.OOE-04 2.OOE-04

Chi/Q for noninvolved worker - MEI in
s/m'

4.00E-04 2.50E-06 2.50E-06 2.30E-07

Chi/Q for general public - population
in s/mt

2.90E-03 1.60E-03 1.60E-03 1.IOE-03

Chi/Q for general public - MEI in s/ml 6:60E-08 3.90E-08. 3.90E-08 2.40E-08

Notes:

ESE = East-southeast

.5 v.,
Table D.4.4.2 Atmospheric Transport Parameters for In Situ Vitrification Alternative ty}//ki/!^

TWRS EIS A119 Volume Three



Appendix D Attimpated RSsk

The calculated Chi/Q values for the evanorator operation were 2.50--06 seci-' for the noninvolved

workerME1 and 3.90E-08 sec/m' for the neneial public MEl. For the r.oni^:voived worker population

of 10,900 occupying an area between 100 m(330 $) from the source and the Hanford Site boundary,

the population-weighted Chi/Q value was 4.OE-04 sec/ral. For the general public population of

376,000 occupying an area outside the Hanford Site boundary within an 80 km (50 mi) radius eentered

on the 200 Areas, the population-weighted Chi/Q value was 1.6E-03 se:Jm'. For the vitrifrcation

;._ •operation, the Chi/Q values were 2.30E-07 sec/m3 for the noninvolved worker MEI, 2.4E-08 sec/ml

for the general public MET,.2.00E-04 sec/mlfor the noninvolved worker population, and

1.10E-03 sec/m3 for the general public population.

. i^^^fzS^ _ . . .. .__ .__-_: _._ ._._ ......._... _ .. .

.. . YTh^e Zradiiological exposure for the alternative is presented in Table D.4.4.3. The table shows the

.___exposure each receptor would receive from every component. The sum of the components are shown

in the last column for each population and ME receptor except for the ME worker. • The MEI worker

is not summed, but is represented by the component with the highest MEI dose. .^ .

•. Table D.4.43 Sttmmary of Anticipated Radiolosinl Exposure for In Situ Vitritiation Alternative

^... Radiologieo2 Dose (person-rem)s

Receptor Constructioo Continued Retrierai Trntmmtt Storage Monitoriny Closure ud' Totai
EtByrs) Opcntiovst 01511s) and and Monitoring

!g Disposal MaintemanK

Worker - 8.00E+01 2.77E+02 N/A 1.19E+03 N/A N/A yXs 9.SSE+00 1.57E-F03
popvlation . . . .

Worker- . 9.00E+00 9.50E+00 N/A • 4.50E+00 N/A N/A I.SOE+OI .1.50E+01
ME7.4

Nottittvolved 0.00's+00 1.45E-03 N/A 4.04E-02 N/A N/A O.00E+00 4.18E-02
Worlter -
Poptiluiott . "

Noninvolved O.00E+00 7.61E-05 N/A 2.52E-04 N/A N/A O.00E+00 2.52E-04
Worker -
ME

General 0.00E+00 6.90E-02 N/A 1.7IE-01 N/A N/A O.00E+00 2.40E-01
Pttbiic =
populatiott - .. --'

General 0.00E+00 1.SSE-06 N/A 4.13E-06 N/A N/A 0.00E+00 4.13E•06
Public - MEI

Notes: n
t Cont'attxd Operations include tank fitat and Evaporator'i. `

j"T Iee l l'•"Treatmau inciudes in situ virrifiution and Evapontor 2.
Gv^y,J/

3 Worker MEI is amaaed to work for 30 years. - l \

' Total for the worker - ME represent¢ the highest single ezpoutre.
J ME receptor dose is.noted in rem.

TWRS EIS D-120 Vohume Three



D

D;4.5 EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE

This section presents the anticipated'remediation risk associated with the Ex Situ Intermediate

Separations alternative for tank waste, as outlined in Appendix B.

The radiological and toxicological risk for this alternative was based on the air emissions and direct

exposure from construction, continued operations (including tank farm and evaporator operations),

retrieval, separations and treatment, storage and disposal (including transporting vitrified HLW to an

offsite national HLW repository), monitoring and maintenance, and closure and monitoring.

D.4.5.1 Radiological Risk

Latent cancer fatality risk to the worker, noninvolved worker, and the general public could result from

direct exposure and atmospheric emissions from the components associated with this alternative.

The risk was determined by analyzing the radiological source term, the transport mechanism, exposure,

and the risk associated with the exposure as discussed in the following subsections.

D 4^ 1_1 Source Term

The source term used for the noninvolved worker and general public was the atmospheric radiological

emissions presented in Table D.4.5.1 (WHC 1995j and Jacobs 1996). They also would receive a direct

exposure d'ose from the vitrified HLW as it is being transported to a national HLW repository.

The workers would receive a combined dose from the air emissions and from direct exposure from

radiation fields in the work place.

Table D.4S.1 Atmospheric Radiological Entissiotu for Ex Situ Intermediate Separations Alternative

Continued Operations ' - '
Retrieval Emissions Separation and Vit ' ^cation

Tank Farm Emissions Evaporator Emissions 1 Eipits ions3

Contaminants Ci/yr Contaminants Ci/yr Contaminants Ci/yr Contaminants - Ci/yr
Released Released Released Reteased

5:4 b 2.°4-
Total Alpha' 2.88E-08 Total Alpha' 2.10E-05 Sr-90 590E-04 Am-241 3-.e8E-03

Total Beta 7.91E-07 Total Betaz 1.20E-05 Cs-137
.i

2.00E-03 C-14
2^7
!LE+02

4St-90 1.81E-05 1-129 4̂<00E-03 Cs-137 .1-:49E+00
2^11

Cs-137 5.38E-05 ' 1-129 3-13E+00

1-129 4.60E-05 Pu-239,240 . -04
l. oeE.G

Ru-106
1•7y

Sm-151 3,43E-02

Sr-90 k4E+00

Tc-99 8.4$E-04
t. Ju (" •7-

Zr-93 4l-.^

Notes:
' Total alpha is assumed to be Pu-239.

= Total beta is assumed to be Sr-90. n '

.^ ^^^ ^(^̂ S Cr^/^^^!/^°y'G ^ ^yYk^j•c^

TWRS EIS ' / ^/ D-135 Volume Three
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Table D.4.SJ Summary of AnticlpateJ Radiological Lrxposure for Ex Situ Intermediate Sepaftions Alternative

Radiological Dose (person-renr)'

Continued Separations onitoring Closure and
Construction Operattonst Retrieval and S rt^cnnd and Monitoring

Receptor ( 19 yrs) (29"yrs) 423'yra) Treatment lsl osai Transportation Mnintenmnce (t0(yrs) '1'utal
.9n' I $(20yrs) Af (18 it5 IS (•f00-'yrs) L/aD

Worker-• 1.1211+01 3.94Lt+02 4.42Lr+03 2.980+03 N/A N/A 8.402-01 1.34II9•0I 7.8211:I-03
Population :

Worker - 9.5011+00 1.4511+01 1.3013+01 1.208+01 N/A N/A 1.458+01 1.506+01 1.5011+01
MLrll.t . ,.

NoninvoiveJ • 0.008+00 1.588-03 9.100-03 9.108-01 N/A 3.658+03 0.0013+00 0.0011+00 3.6511-1-03
Worker - '
popula[lon

NoninvolveJ 0.0012+00 7.9313-05 2.40Lr-03 5.30C-04 N/A N/A 0.0011+00 0.0011+00 2.46127-03
Wotker - .
MCI

Gencral 0.0013+00 8.00Lt-02 2.30Lr+00 3.10+02 N/A 1.70+02 0.0013+00, 0.00C+00 4.8811-I-02
1'ybllc -
Population

Getteral 0.0011+00 2.1913-06 7.5011-05 6.7013-03 N/ N/A 0.0013+00 0.0018+00 6.701?-03
I'ublic - MLI

rvotes:
3 Continued operations Include tank farm and Cvaporator I.
r MLtI receptor dose is noted in rem.
s Worker MCI Is assumed to work for 30 years.
Total for the MCI represents the Idghest single exposure.

$ Pnren'+l41 Foft SoyR.S xK7rR1`An 1po.4RY-1Y'

„ ' ^^ :4:.^11I4U.i hriJit..^..a •1:^J1r q•.: ^L.ya.• . .3'4'.A.. ^ MI'I/ A
^.--. --

•-
-- ... - -...-



Appendix D Ant i cipated Risk

Table D.4.6.1 Atmospheric Radiological Emissions for Ec Situ No Separations Alternative

Continued Operations

Retrieval Emissions Vitrification/Calcination
Tank Farm Emissions Evaporator Emissions Emissions

Contaminants CI/yr Contaminants CUyr Contaminants Ci/yT Contaminants Ci/yr

Released Released Released Released
2

Total Alpha' 2.88E-08 Total Alpha' 2.10E-05 Sr-90 5. P Am-241 E-03

1 3.b 1 €+oL
Total Heta= 7.91E-07 Total Beta t 1.20E-05 Cs-137 2 E-03 C-la' 5-80E+Bt

Sr-90 1.81E-05 1-129 4. E-03 Cs-137 0E+00
2.'7 t

Cs-137 5.38E-05 1-129 3,.60E+00

1-129 4.60E-05 Pu-239240241
3.1611

-03
. . ^

Ru-106 8 E-07

Sm-151 2. E-02

? ^Sr-90 2 +00
' 1.r5

Tc-99 50E-03

Zr-93 ).40$02

Notes:

Total alpha is assumed to be Pu-239.

Total beta is assumed to be Sr-90.

s C-14 emiss •̂ on are reduced for the plcination
41/ln4+-{ ra+ 6rn^^lo, 14 yrp

Table D.4.6.2 Atmospheric Transport Parameters for Ex Situ No Separations Alternative

l '5VE-L

Transport Parameters Continued Operations Retrieval Vitrification

Tank Farms Evaporator 1
or

Calcination

Stack height in in (ft) Ground 6.70 (22) Ground 55 (180)

Stack radius in in (ft) N/A 0.53 (1.7) N/A 0.88 (2.9)

Stack now rate in m3/sec (ft'/sec) N/A 10(353) N/A 33 (1,165)

Stack temperature in •C (•F) N/A 46 (117) N/A 160 (320)

Noninvolved worker MEI location in m(ft) ESE 100 (328) 200 (656) 100 (328) 800 (2,625)

Public MEI location in km (mi) ESE 22 (14) 22 (14) 22 (14) 22 (14)

Chi/Q for noninvolved worker - population in s/mt 1.60E-03 4.OOE-04 1.60E-03 5-00E-05

Chi/Q for noninvolved worker - MEI in s/ms 4.OOE-04 2.50E-06 4.OOE-04 2.90E-08

Chi/Q for general public - population in s/mt 2.90E-03 1.60E-03 2.90E-03 S.OOE-04

I Chi/Q for general public - MEI in s/rra 6.60E-08 3.90E-08 6.60E-08 7.70E-09

Notes:

ESE = East-southeast

TWRS EIS D-155 Volume Three
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Tab1e 6.4a.3 Sutumary at Anticipated Radiological Lrxposure for Ex Situ No Sepatatfons Ailernqllve (Vitrlficol(un)

. . • . • ItnJlologicnll)ose ( persou-rem)t

Recep(or Construction Continued Retrieval Treatment lor e nnd Transportation mrlloring Closure 1'0tal
(5 yrs) ' • Operatlous' (IS"yrs)' (15'yrs) Disl osn and 1'N ami

•'t
,

' . ' ^rs) (2vyRg) Malulennnce Moidlur(ng
4•yrs) 1 N)('yrs)

Worker- 1.12C•F01 2.81C+02 . 4.20C+03 3.78C+02 N/A I N/A' 7.56C-I-W 1.13C•t-01 4.89t?t-03

I'opulatlon :Pj •

Worker- 2.5011+00 :'. 1.20C+01 9.5011+00 - 7.WC+W N/A ^ N/A 1.50C•I•W 1.50C-t•01 I.501?-101
MCIs.^ . .

Nuninvolved O.WC+00 1.51C-03 6.70C-03 1.WC+W N! 9.35C+03 0.WC4•W 0.00C+W 7.351i^i-03

Worker -

'

Population ` • :.

NouinvolveJ ' O.WC+00 7.081!-05 1.70C-03 5.902•04 N! N/A 0.0011+00 0.0011+00 1.701'. -03

Worker-, •
MC)

General • O.WC+W . .7.402-02 1.70C+W 3.I02+02 N I 4.4.8C+01 O.WC+W 0.0013•1-00 7.5711-t-02;
1'ubiic-. • '

/

I'opulation

General 0.001!+00 . 2.0211-06 5.5013-05 6.7013-03 N! N/A O.Wt.••t-W 0.0011+W 6.701id13

1'ublic - MCl . .

Notes:
Continued operations include tank farm and Cvaporator 1.

s MI31 receptor dose Is noted In rem. . •'
Worker Ml is assumed to work for 30 years.

' Total for the MCl represents the lilghest single esjrosurc.

/^oTvn,LVwl^ f'4re''60YR5 T^,7•^-KfM ST•oNR^(^ .

• .i

.. . .

J

V.
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Table 0.4.6.16 Sunmtary of Anticipnted Radiological Ibxposure for No Separntlons ( Calcin tion) Alt¢rnntive

Ratliological Dose (person-rem)r

Receptor Construction Continued Retrieval Treatment (roge nnd Trmtsportnllon ot dtoring Clnsure+wcA 1'utni
^(S yrs) Operationst (}^yrs) (Calciuntion) Uisposal attd

t

Mmdtoring
(1^yrs)

' / 7^
;Wrs)

' (20^'KS>* ,Is. nnccOJl (t00yrs)
13

P
yrs) ^/?J

Worker - 1.10t.r+01 2.8111+02 4.2013+03 3.7813+02 N/A; N/A 7.5613+00 1.13134-01 4.89f?+03
Population

Worker- 2.5011+00 1.2013+01 9.5011+00 7.008+00 N/A i N/A 1.5013+0I. 1.5013+01 I.SOIihOI .
MC11.4

Noniuvolved 0.00I3+00 1.5111-03 6.701!-03 9.0013-0I N/A . 2.9513 +03 0.0013+00 0.0013+00 2.95N, t03
Worker - - .
Pupulatibn

Non(nvolved 0.0013+00 7.08Lr-05 1.7013-03 5.2013-04 N/A N/A 0.0013+00 0.0011-1-00 1.701:.03
Wor.ker - MCI

General Public. O.o013+00 7.4013-02 1.70E+00 2.201?+02 N/A I.411i+02 O.OOI7+00 0.00I?i 00 3.631; t 112
- Population

Ceneral )'ublic 0.008+00 2.022-06 5.5013-05 4.801i-03 N/A N/A 0.00I7+00 0.001!+00 4.801i-03
-MCI

^^. .
Coutinucd operatlooi Include tank farm and Ilvaporator I
Mill receptor dose Is noted In rem
Worker MC! is assumed to work for 30 years
rotal for the M131 represents the highest single exposure . '

0
5 ro-^.•-G;^/^ ,^n^.,.. .e'y^.. ^.y^

O

. ^

^IGi^Ill1^R1L^•e^u^lS;I^A^lilr^'i7^1i.11^1da14tW4(rfiCliht^I^d9ti^{ h ^^k -t4 "'^r Lr/'"'iPM 'N9rAr-!tw'YF^hA'^il^{1'i'^^3ir^Q'S1.^1±t'1yi15,"^tft^^^IcL'^!'c'ti^!i1Skl^lt^l^%:dat1%R^ttYiJ^..ti,r.,tit1^.^4,.aue,n,.i^.....,.,^„
.,.,.



Appendix D Anticipated Risk ::

Table D.4.7.I Atmospheric Radiological Emissions for Ex Situ Extensive Separations Alternative

Continued Operations
Retrieval Emissions Separation and Vitrifintion

Tank Farm Emissions Evaporator Emissions EmEssions.

Contaminants Ci/yr Contaminants C(/yr Contaminants _ Ci/yr_ Conta•++ihn.. ts. - Ci/yr3
.- _--"

^

Released Released Rdeased Released

Total Alpha'-=- 2.88E-08 Total Alphat 2.I0E-05 Sr-90
G

5. E-04 Am-241
2•
-249E-03

- 1•
- Tonl Betat -' =- 7.91E-07 Totat Beta2' 1.20E-05 Cs-137 2. -03 C-14 . 0E+02

--
CS-137.. 5.38E-05 1-129 40E-03 Cs-137 S.^BE*0f

_ - '
.. .__._ 2.

I-129
'. .

. .4.60E-05 " - -
._ .-

1-129 +00

Sr-90 1.81E-05 Pu-239 Z40 E-04

i o -Ru-106
ZEOe

Sr-90

Tc-99

OS E-
Zr-93 5,30E64

Notes: .
' Total alpha is assumed to be Pu-239 ' ' -
= Total bera ' assumed to be Sr-90 ' ^/ A^ I^ yrs 52^o•^:e^j R,y^{^mp^(f-
3 an^r^^ lx''`-V

Table D.4.7.2 Atmospheric Transport Parameters for Ex Situ Extensive Separations Alternative

Transport Parameters Continued Operations •

Tank
Farms

Evaporator I
Retrieval Separation and

Vitrifintion

Stack height in m(ft) Ground 6.70 (22) Ground 55 (180)

Stack radius in m(ft) N/A 0.53 (1.7) N/A .88 (2.9)

Stack flow rate in m'/sec (ft3/sec) N/A 10 (353) N/A 33 (1,165)

Stack temperature in °C (°F) N/A 46(117) N/A 160 (320)

Noninvolved worker MEI location in m(ft) ESE 100 (328) 200 (656) 100 (328) 800 (2.625)

Public MEI location in km (mi) ESE 22 (14) 22 (14) 22 (14) 22 (14)

Chi/Q for noninvolved worker - population in s/mt 1.60E-03 4.OOE-04 1.60E-03 5.OOE-05

ChilQ for noninvolved worker - MEI in s/m' 4.00E-04 2.50E-06 4.OOE-04 2.90E-08

Chi/Q for general public - population in s/mt 2.90E-03 1.60E-03 2.90E-03 5.00E-04

Chi/Q for general public - MEI in s/e 6.60E-08 3.90E-08 6.60E-08 7.70E-09

Notes:

ESE = East-southeast

TWRS EIS . D-176 Volume Three



lq . '• CA. Yks Cs^ YRa .^)

Table U.4.7.3 Summary or Anlicipated itadlological Exposure for Ex Situ Rxlenslve Separatton Alternative, Tank Wnste

00

Radiological t)ose (person-rem)r

Receptor Conslnatimr Continued Retrieval Separations } a a(0 atit Trnnspor(atlott MmQtortng Closure ''otal
,30yrs) Operations' ^rs) and llisposaf and Monitoring

• `^

^
3ti'^yrs)

^2(
^U3^ ^ •rrealment

I `
Ma at enmrce

'
-(400*yrs
1l ^4Yrs) yrs) ,t,qq

Worker- 1.1211+01 3.0213+02
.

4.4211+03 3.2613+03 NIX N/A 8.4013-01 1.540+01 8.011's-t03
t'opulatlan '

Worker- 1.009+01 I.50C+011" 1.1313+01 1.05E+01 N/ •N/A 8.008+00 1.50R+01 1.501?•10l
MLir.r , I

I.
,

NoidnvolveJ 0.0011+00 1.59Lr-03 8.IOLr-03 • 7.4013-01 N/ ^ . 1.7213+02 0.00C+00' ' 0.009+00 1.731.11I-02
Worker -
Population .

Noninvolved 0.00C+00 1.661i-04 2.102-03 4.20Lr-04 N/A I N/A : 0.0011+00 0.000-I-00 2.1013-03
Worker -MLI

Celteral 0.0011+00 8.102-02 2.10Lr+00 2.5011+02 N/A 8.5011+00 . 0.0013+00 0.0011+00 2.6113•1-02
thrblic -
Population

t3tnerai 0.00C+00 2.20Lr-06 6.70Lr-05..,:'•, 5.5013-03 ' N/A N/A 0.00Rt00 O.OOI!+00 5.5011s-03
1'ublic - M[if

IVUICS:

Continued operations Include tank farrn and Lrvaparatur I
Mlsi rccelnor dose Is noted in rean

r Worker MCl is assutnerl to work for 30 years
Total far the MCI represents the highest single exposure ,

S^o7e+vla/ FoR S^y¢5 tu7f/ti ^r SroCn^e ; i

^ . . . ' • ' . . .



0

^

^

I"

(4^ -

-.f.__f_ u...u.e.._f_..f n...f..f.. . G.^ n.. CIi.JL. Ctl.. I`.....Lt..Nin AIf• o11vn

H

^

C nll e Operal at Trealnsenl ( gravN'nll)
s lld Vlt lnllSItclrleval Cnsisslasss co onrepnra an an

•'1'nnk r rns Iuulssiotul t+.vnl(nrator But . s onsl Evaporator Lwlsslmu Cravet and flli I?Inisslmsss Iiodsslnns'

Cot andtmnts' CI/yr Conlauduants CI/y Co0lanilnauts Cl/yr Conttitulnnnls CI/yr COI1lnn1ltlallls Cl/yr Contmninnnts CI/yr

Released Itclca Released Released Released Released

otal AI IISa'^ 3,88 -08 Total Al pha' • 2•10U10 Total Alpka F.•^04n-04 Total AI ha' 4c93^C-IIf '"Sr S.-OOtl-04 r'IAIIS
x

^''ylS3,o II-01

rmal neta 1.9ie-m Totai neul 1s0,03 Total neta n-os Total Beta' Ai'54n-o9 Inca 2.917-03 "C 2-.24 il t02

"Sr /l.A3E•0& t„I 4.f)Ofi-09 InCs ^19I: I Uq
90Sr' 1.81n-05

ooE-07/• 1^.
nCs ' 3.98n-03 Cs.ur 9:OtE=08 nq i? - h W4c i

u' 054 60n ^ i
Iss( 8.7:SSC-08 n'Pa y/i:uld-0•1

I •.
5.37

. • • r• 106Ittt 4rN7f?-ll7

/•3`/• ^ tnSm .1,4311•U2

^ /.(.3
'.

.^ . . "Sr 1:47I?-1 W

.. . ' . ^ . ^ • "i'c 9 y8.4Gf?•04

. ' 9.1/. . .
"Zr a.2'JI?-l1J

Notes:
I 1'ercentage of inveiltory retrl vcJ for Lx Situ Internudiate Separations alternative

s IlaseQ on the percentage of in entory titnes the air release

s I'ercentage of inventory not re r(eveJ for Cx Situ Intermediate Separations alternative

'1'ota1 aiplla is assulned to be 11 -299
s•fotal beta is assumed to be Sr-

i'

., ,

, • r ' ..

,.

.1 • .

"1 r
-3 11-16 = (3g)l^. >,c, )

f1

y
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Table D.4.8.3,tStnnnmry of Aidicipnted Ratliological Exposure for Lx Slttt/In Situ CotaUlt atlon,Ailernntive

lp
to
00

kadiologic Dose (person-rem)s

Iteceplur Cottslrucllou Continued Retrieval Separations Slorngc nn^ Trauslrorlntlan Monitoring Closure awl '1'utul
^(1Q`yrs)
`

Operatlonu'
`

4̂8'yrs) and Dlsposul t^fry^s, ami Monitoring
yrs)S29 ^ t! rcapncnt

t
MnlOtc^ ancc (10o-yrs)

Worker - 7.5011+00 3.942+02 2.648+03 2.0013+03 N/A N/A 8.408-01 1.2911+01 5.0011 +03
Population

Worker - 1.008+01 1.4511+01 1.30Lr+01 1.209+01 N/A N/A • 1.50Lr+01 1.501:+01 1.501',•1-01
MLrP•^ I

Noninvolved • N/A . 1.5813-03 7.702-03 810E-01 .' N/A 1.83Lr+03 N/A N/A 1.8314•I•03
Worker -
Population

NonLn•olveJ N/A 1.631!•04 2.1013-03 6.302•04 N/A N/A , N/A N/A 2.I013-03
Worker -
A•tGt

dencral N/A • 8.0013•02 2.100+00 2.6013+02 N/A • 8.8013+01 N/A ' N/A 3.5013+02
Pubrc -

I

Populatlon

bencral ' N/A 2,1913•06 6.8013•05 6.0013•03 N/A N/A N/A N/A G.IX)Ii•OJ
Public - MLi , ..

no^cs: •

Continued operations include tank fann and LvaMorator I
Separatious and Treatment Include Separations, Vitrification, Oravci rill, and Lrvaporator 2
Worker MGI is assumed to work for30 years
Total for the MLrI represents the highest single exposure . f
MGI receptor dose Is noted in rem

o_ ^' r^0•u1+^^(^ Fal2.fY^y/ZS ihtT'L'K/-r.• s1'oKA^L^

^ .

iS

. . . ... ....... .. ••.: ., . . :
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Table D.4.8.1 Atmos heric Radiolo ical Emissions for Ex Situlin Situ Combination Alternative

i
Continued Operations Treatment (gravel'RII)

Retrieval Emissionsr Separation and Vitrification
Tank Farm Emissions' Evaliorator Emisstons' Evaporator Emissions Gravel and Fill Emissions' Emission4-0` (o

Contaminants Ci/yr Contaminants CVyr Contaminants Ci/yr Contaminants CI/yr Contaminants Ci/yr Contaminants Ci/yr
Released Released Released Released Released Released

Total Alpha' 2.8813-08 Total AI ha' 2.10E-05 Total Alpha' 1.04D11k3 Total Alpha4 4.92E-11 "Sr 5.0013-04 ="Am 2308-03

Total Beta' 7.9113-07 Total Beta' 1.20E-05 Total Detas 8.04E-05 Total Deta' 1.34E09 "'Cs 2.00E-03 "C Z'
-7

713+02

"Sr 1.8111-05 90Sr 1.45E-08 191 4.00E-03 117Cs ii^E+00
01.9

"Cs 5.38.05 "'Cs 9.OIE OB 19i Ci+00

'»I 4.60E-05 '291 7.85E-08 :39Pu s' °417-t&04

3' 4 ^'aRu it3
d

's'Sm 4:43E-02

D/mSr 491+004c

"1c Vil.o A6L•-04
O6

"Zr ti39E-03

Notes: , . •
Percentage of inventory retrieved for Ex Situ Intermediate Separations alternative

' Based on the percentage of inventory times the air release

Percentage of inventory not retrieved for Ex Situ Intermediate Separations alternative

' Total alpha is assumed to be Pu-239

STotal beta is assumed to be Sr-90

AMIL4 cy04^

rr
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Table D.4.8.3,6Swarnnry or Anucipalert Itndioloelcallbxoosure ror Lx Studta Sttu Cnw Jumrtnt, nr..mnl t..

00

.̂ . {

12adlologic Uasc (pcrson-renQr ,&7

Iteceptor Conslrucllon ConllUUed Itetrlaval Separatlous lornge t^m Transpartnt7ott ^Monlluring Clostrr osuL •I'olol
,,(20ryrs) Operatimts' -wyrs) and !)Ispos I (! ^ya^ l anci Moniluring

CJ
j(29jrs)

^-1
rreatment

r

=
l %
^^'

Mnfutcuancc (t^s^
7 ^Q yrs)/^ ^ ,yrs •

Worker - . 7.5013+00 3.942+02 2.6411+03 2.00C+03 N/A N/A 8.4013-01 1.2911+01 5.0611-1-03
Population ' . ,

Worker- I.001:1+01 1.45C+01 1.30+01 1.20fi+01 N/A N/A • 1.501I+01 I.501!+0I 1.501i4-01
Mulr.I

NuninvolveJ , N/A 1.582-03 - 7.7011-03 8.2011-01 N/A 1.83C+03 N/A N/A i.83I?•1-03.
Worker- •
Population ; ..

Noninvolved N/A 1.63I1•04 2.102•03 6.3011•04 N/A t N/A N/A N/A 2.I0I:03
Worker -

^MI?I

dencral N/A • 8.0013-02 2.1013+00 2.60C+02 8.80I3•i-0i N/A N/A 3.501! i-02rul^uc -
rnpnlanan

+bcncrat N/A 2.1911•06 6.80C-05 6.00t?•0J N/A N/A N/A N/A . 6.txll! 03
public - MLI . •

Contlmmd aperatluus iocluJe laak farm and Evaporator I
Separatinns and Treatment Include Separations, Vitrification. Oravel Pill, and Cvaporator 2
Worker Ml.•t Is assumeJ to work rur 30 years
Total fur the MI?I represents the highest single exiwsure . ; ^

' MI?l receptor dose Is noted In rem

(o Po7tRIal fo/1 So yRS L.vPE,ClM ST7^Ra^e.

. `^^



Aonendiz D .a:.ticiczw Ris::

Table D.4.9.1 Atmospheric Radioiogiml Emissions for Ph.au 1

'Continued Ooerations Separations and Treatment

Tank Farm Etnissioas Evaporator EmLcsions Separations and I.AW Separations and
Vitrification LAW/ffi,tt' Vitrifim:ion

Contaminants Ci Co. Ci/yr Contaminants Ci/yr Contaminants Ci/yr
cleased eased Released Released

Total Al ha' I/ 3.88E-08 Total Alpha' 2.10E,05 "Atn 3 V-1-SE-07 ="Am Z'49.03E-0:

^ ° =
1

"
4,oag.ei

`
•

"
ooEroI

Total B a 7.91E-07 Total Beta 1 20E 05 C =0Yi i:n C ^
(,b t (. 3

'1 4.60E-05 Cs .5:24E-03 nrCs ^n-01_

7,^JE'd Z,v7
tnCs 5.38E-05 't'Pu . '9Pu ^?c-0:

" " r A 0.
Q l

^" -c!zSr 1.81E-05 S Z ZF 3 Sr

"Tc •^S•2.25):-06 "Tc
le5E-S _. .. -o

Notes: ^-- -^
'Total alpha is assumed to be "t'tt

= Total beta is assumed to be 90Sr
Ar
/^. Z2_-

^ /
Table D.4.9.2 Atmospheric Transport Parameters for Phase I

Transport Parameters Continued Operations • Treatment

Tank Farm
Emi.ssions •

Evaporator
Etnissions

Separation and
V.itrifntion

Stack height in m(ft) Ground 6.70 (22) 45.7 (150)

Stack radius in m ( ;) N/A 0.53 (1.7) 0.57i (1.6)

Stack flow raw in n'/sec (N/sec) N/A 10 (353) 10.8 (381)

Stack t mpera-M e i t'C (°i) N/A 40(117) 65.6 (150)

Noninvolved worker MUM location in m(f) ESE 100 (328) 2d0 (656) 400 (1312)

Public MEl location in k.it (ni) ESE 22 (14) 22(14) 22 (14)

Chi/Q for noninvolved v.orker - population in s/n3 1.60E-03 4.00E-04 1.20E-04

Chi/Q for noninvolv=d worker - lvf'`I in slmt 4.OOE-04 . 2.50E-06 9.40E-08

Chi/Q for general public - population in s/tn' 2.90E-0 1.60E-03 8.OOE-04

Chi/Q for general public -MEl in s/nt • 6.60E-08 3.90E-08 1.50E-08

Notes:
ESE = Fast-southcast

The calculated C.h_i/Q values for ground releases from the tank farms were calculated by the GENII

comnuter code to be 4.OOE-04 seJm' for the noninvolved worker MEI and 6.60E-08 sec/m^ for the

general public MEi. For the noninvolved worker population of 10,900 occupying an area between

100 m(330 ft) from the source and the Hanford Site boundary, the population-weignted Chi/Q value

was 1.60E-03 sec/::'. For the Seneral public population of 376,000 occupying an area outside the

(o,,^ _^^,^,^•^^

T%IRS as D-218 vola-ne Tnree
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Table D.4.9.3 Sumnrary of Antlclpated Radiological L+xposure for Phase I

p
0

Dose (person-rem) r

Iteceplor Conslructlott Continued ItetrIeral Separatlons and torag •I'rnnsportaltony Monitoring Closure •i'otal
and D&D Opcra^lons' (10 yrs) Treatment r mt^l and and
AS irs) ( 10 y rs) R0 yrs). Is w;a Malntcmwcc Monitoring

Worker- 7.0013-03 1.981!+02 2.009+01 6:73C+02 N/A N/A N/ N/A 8.911!-102
Pnpulallan .

Worker - MH! s 2.506+00 5.0011+00 5.0013+00 5.001:+00 N/A N/A N/A N/A S.IXIi;-4-00

NoninvolveJ 0.00Lr+00 1.3313-03 0.001i+00 2.4913-01 N/A 2.74Lr-02 N/A N/A 2.78I!-01
Worker -
1'opulation

Noninvolved 0.001!+00 1.02117-04 0.001!+00 2.01Lr-04 N/A I N/A' • N/A N/A 2.011?-04
Worker - MI?f I •). .^^

Gateral Irublic • 0.001!+00 5.902-02 O.OUC+00 6.7011+01 N/A N/A N/A 711: t016
Papulation -

.

Catcral I'ublic • 0.00C+00 1.50Lr-06 0.002+00 1.9311-03 N/A • N/A : N/A N/A 1.931?.03
Mf;i .•

rvoics:
I Continued Operations lucludc Tank Pann and Gvaporator I
ML?! rccclnor duse is noted In rem ^yt g ca, , t src^ts^
Worker MIiI is assumeJ to work for 30 years maxinmm

r(•YRitMS/a/I7^NL(J to Ga•.tgrf/t It'oJege $ "041ACs( / 077RiP1^ov^^C GYi1SJ 10 /1`41 @ac(, flou^..(^Kff^

>RAuSf"Rr /,AW J-o E^crSt1m3' GA.ok r v«w>`ts ^•to RFf•'^ovrr?< ^{4YI^5i• if lf,^ c-<M 2ou«.l

2.vTLrKi ^•+^ ^^^ '^/^^^
a-„ d 6ac^ e+. Sfrer^ S rro Ray 2.

(D
' ^.O/l^ • ^G^,{ ^ ^„^• I

Ic ^ .^,;C^, ^^ p.,.^^,,f'•

d



Anoendiz D Andc:ated Risk

Table D.3.9.16 Atmosn6eric Radioloeimi Emissions for Total Alternative

Continued Operatiors Retrieval Etnissiotu Separations and Treatment Emissions

Tank Farnt Emissions Evaporator Etaissions .., .. Phase 2
1

Connmi- Ci/ o i- • yr Contami- Ci/pr Con CilS Contami- CihT
nanu eased nanrs Released ttutts Reieased ttan Re! naats Releasd

^
47 5 0

^ ^TTota 2.88E-08 Total . E-05- Sr-90 . E-04 Atn- 41 _ - 4•
^

Efi, Am-241 •;r.88E-03^ ^ . , .
Alpha'

^ . .. _ . .
311

zzo_.
T ta! 7.91E-07 Total 1.20 5 Cs-137, 4 09E-03 C-1

#
230 =02 C-14 .2-?+E+02

etat Eetat ^ . . Z•5S

' ' 6 ^ 0^r-90 I.SIE-05 I-129 4.06E-03 Cs-1 37 2.9, E-0 I Cs-137 1.49c + 0
0

•4s-137 5.38E-05 Pu-2"9 4."-nZE-04 1-129 ^-00
^

I-1^29 4.60E-05 / Sr- 4.46E-01 At-239'G4
- r3la a

4:79E

1.126-
Tc- ,9 3.0 a05 Rn-106 4-

I I '^^ESm-151 Y4 -02

^l59
Sr-90 20

I ^I ,Tc-99 A6E4

I I Zr-93

Notes:
'Total alpha is assu:nd to.be ?u '9
=Total beta is asr••s.:ed to be Sr-90

3. ,Qnn t/a•Q QL0ac--,

r•,4^
on 17drs ,F
l.o-O-c--^1ac..^m e.i-t

Tw•RS ES D-236

4

i a
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Table ll.4.9.18 Summary of Anticipated ItaJiological Rxposure for't'olul Alle native

Radiological Dose (pcrsmt-reui)'

Iteceptor Coustruclion Continued itetrleval Separations torago nm 't'rausporlatimr Moniloring Clusurc.bem • I'otal
;(3A)'rs) Gperallmu,

^rs
prs) and

lreatmcnt
lllspos^

i

S^as
and

aluleuamce
Ivfunitoriug
(d96 ra)) . ^^

)2
yrs

E yrs)

Worker -, 7.3111+00 3.94C.+02 4.42111+03 3.341!+03 NIA N/A 8.40C-0I 1.34C+01 8.18Iii^03

I'opulation I I

Woiker- 1.002+01 1.45121+01 1.3013+01 1.5013+01 N/ N/A 1.4511+01 1.501:+01 1.5011-I-OI
MGP•'

NonlnvolveJ' 0.0011+00 1.5813-03 9.I0Irr03 1.3213+00 N/ 3.6513+03 0.0012t00 0.0011+00 3.6511•1-03'

Worker -
Population

Nunlnvulved 0.00C+00 7.9312-05 2.4011-03 6.3011-04 N/A N/A 0.0013+00 0.006+00 2.4017•03

Workcr -
'

MGt

General 0.0012+00 8.00C-02 2.3011+00 3.9412+02 N! ` 1.7611+02 0.0013•1•00 0.0011•1-00 5.72131.02

Public -
Populatioa

Geaeral 0.O0R+00 2.191:-06 7.5011-05 6.0011-03 N/A 0.001i-l•W O.1II11:+W 6.cxlli•03

1'ublic - ML'1 •

Notes: •. .. . •, , . . . • .
^ ComrituueJ operations Include Tank•Iartn and Rvaporator 1. i

rem, ! 1 :MLI receptor dose Is noted In
r•Wurkcr MGI . Is issunted to work for 30 years a,tt Wp,•p/' F
"fntal for thc M i t r ttilfl^ lilghest single exposure `P^ R° t c, ^sTt K S} a¢ay e y r(yr ^ f 7 o rkas^ L SroKp^ crPu ^^ ^

ML1 = Mexillla y-exposed individual y^8`G[
107 7ntPSaf Nf(^ Ro^„ { rR fp' y 4a ^',pmT clw.^ Fito+«. 4KowT-uaw4rYro PohSfTR,

^ ar^rrics^ ^Arwbtinlal""lrpKe^l^rL^o
t.r/P54iYk Ruµ,.drKfN• `'L

^ 6. por^,rrafF uK SvyKgTssYtKr+ti4luKa^^ ^1830bYWF5^ n;



Apoendix D A:;ic:a:eC 2isk

'the population-wei?hted Cbi/Q value was 3.70E-0; seclm'. For the general public population of

376,000 occupying an area outside the Hanford Site boundarywithin an 80 l..:i (50 mi) radius centered

on the 200 Areas, the population-weiahted Chi/Q value was 1.70E-03 seclm'.

D.4.12.1.3 E=osure

'"' The tadiological 'exposure for the iltemative is presented in Table D.4.12.3. The table shows the

-exposure each receptor would receive:'

°--- ' Table D.4.123 Summarv of Antieioated Rndiolomkal Exnosure for Overaael; and Shin Alternative

Dose (person-rem)'

Receptor ' Ov̂jetpaek,, ând Ship

^ D µr.Kl

Traasportation

Y-V'.

Total

Worker - Populition 2.SOE+01 N/A ' 2.80E+01

Worker - MEI ' 950E+00 N/A 9.50E+00

Noninvolv-,d Worker - Poaulation 250E-0. 4.39E+01 4.39E+01

Noninvolved Worker -:vr:l 3.60E-07 N/A 3.60E-07

General Public - Population 1.20E-03 2.13E+00 2.13E+00

General Public - MEI 250E-08 -, N/A 2.50E-08

tvotes: .
' MEI receptor dose ar noted in raa

The worker population dose is dependent on the number of people in the population and the anticipated

individual dose. The data were obtained from the Site maintenance and operations comtactoi and the

TWRS EIS contractor (WHC 1995h and Jacobs 1996). The calculations for the worker exposures from

storage and overpacking operations are as follows:

Storage/Overpacking =(1.48E=02 person-yr) •(2.00E-01 remlperson-yr) = 2.84E-i-01 person-rem

- The MEI worker was assumed to receive a dose of 500 tmem (5.OOE-01 rem) per year for the duration

of the alternative (not exceeding 30 years).

The noninvolved workers and general public exposures from inhalation of the atmospheric emissions

(source term) were converted to a radiological dose in rem using the GENII computer code and

applying the appropriate Chi/Q.

D.4.17.1.4 $jlk

Latent cancer fatalitics are calculated as the product of the estimated dose times the dose-to-risk

conversion factor (Section D.2.2.4). The dose-to-risk conversion factors used were 4.OOE-04 LCFs

per person-rem for workers and noninvolved workers and 5.00E-04 LCFs per person-rem for the

general public.
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D.=.13.13 E;posure

The radiological exposure for the alternaiive is presented in Table D.^.13.3. The _ble shows t;:e

exnosure each receptor would receive.

Table D:.133 Summary of Anticipated Radio7ogpeal Exposure for Vitrify with Tank Waste Alteraati,-e

Dose (penon-rem)
Receptor

Storage/Overpacl: . z)
(!5

Transportatioa4 Total

Worker - Population 2.80Er0I N/A 2.80E=01

Worker - MEI 9.50E=00 N/A 9.50E=00

Noninvolved Worker - Population 250E-04 1.9SE=01 I.9SE=01

Noninvolved Worker-MEI 3.60E-07 N/A 3.60E-07

General Public - Ponulation 1?0E-03 9.62E-01 9.63E-01

GettenlPublic -MEI 2.50E-08 N/A 2.50E-08

Notes:
^ MEl receptor dose is noted in rem

The worker population dose is dependent on the number ofpeople in the population and the anticipated

individu'1_ dose. The data were obtained from the Site maintenance and operations contractor and the

TWRS £IS contractor (WHC 1995n and Jacobs 1996). The calculations for the worker exposures from

storage and overpacking operations are as follows:

Storagge/Overpack =(1.40-E-02 pcrson-yr) •(2.00E-01 rem/person-yr) = 2.8E=01 person-rem

The MEI worker was assumed to receive a dose of 500 mrem (5.00E-01 rem) per year for a duration

of the alternative (not exceeding 30 years). •

The noninvolved workers and genetal public exposures from ittttalation of the-atrnospheric emissions

(source term) were converted to a radiological dose in rem using the G£NII computer code and

applying the appropriate Chi/Q.

D.4 13.1.4 $j5k

Latem cancer fatalities are calculated as the product of the estimated dose times the dose-to-risk '

conversion factor (Section D.2.2.4). The dose-to-risk conversion factors used were 4.00E-04 LCFs

per person-rem for workers and noninvolved workers and S.OOE-04 LCFs per person-rem for the

general public.

The sum of the radiological dose from construction, continued operations, treatment, and closure, for

each receptor shown intite combined dose column in Table D.4.13.4, was multiplied by the

appronriaie dose-to-risk conversion factor to produce the LCF risk.
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HLW conc data for RadTran Jacobs Engineering Group

Ex Situ An Situ Combination 1 Alternative FEIS Case (7/5/96)
20 wt% waste oxide loading, 1.2 blending factor

Radionuclide Inventory HLW glass Sel Ret. Recovery

fraction
Ci/m"3

Am-241 7.22E+00 7.67E-01
Am-243 2.77E-03 9.20E-01
C-14 0.00E+00 9.00E-01
Cm-244 5.22E-03 9.40E-01
Cs-135 1.20E-02 8.50E-01
Cs-137 3.06E+03 8.80E-01
1-129 O.00E+00 9.OOE-01
Ni-63 2.11E+01 8.00E-01
Np-237 5.79E-03 9.32E-01
Pu-238 4.11E-02 3.97E-01
Pu-239 1.53E+00 6.27E-01
Pu-240 3.83E-01 6.07E-01
Pu-241 4.15E+00 5.65E-01
Ra-226 O.00E+00 8.30E-01
Ru-106 1.32E-06 3.70E-01
Sm-151 4.47E+01 7.20E-01
Sn-126 3.44E-02 7.30E-01
Sr-90 3.69E+03 7.00E-01
Tc-99 5.34E-01 9.00E-01
Th-230 3.16E-09 8.20E-01
U-233 9.04E-07 8.00E-01
U-234 1.60E-05 8.10E-01
U-235 1.80E-03 9.10E-01
U-238 4.07E-02 9.00E-01
Zr-93 2.59E-01 6.70E-01
Total (m3) 9.99E+03

Number of 1.17 m"3 canisters 8.54E+03
Number of 1.17 m"3 can/HMPC 4
Number of HMPCs 2134
Number of trips to the repository 214
Based on 10 HMPCs per train and rounded to nearest trip
Note the combination alt. retrieval fraction is calculated from the % of SST and DST inventory
recovered as follows: recovery fraction = (curies recovered from SSTs + Curies from DSTs)
divided by (total curies in the SSTs+total curies in DSTs)

Note: Curies from decay daughter products not included

7/8/96 WSTLOAD.705 HLW conc data for RadTran
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Equation for line between Min

Volume and Int. Sep case

y = 1.6661x + 18.409

+Ext, Int Sep

-^-All Cases Modeled

+Seriesl

- - - - - Linear (Ext, Int Sep)

Linear (Seriesl)

Equation for best fit line between
Int Sep and Max Volume Cases

y = 1.2474x + 1295.5



Sheetl

No. Waste Packages Hanford Rep. Fee Hanford Rep. Fee Fee per WP Fee per WP Total Repository
Millions 1994$ Millions 1995$ Millions 1994$ Millions 1995$ Millions 1994$

Low Volume 133 240 $250 1.836 1.880 32,600
Base Case 2465 3510 $3,630 1.424 1.473 33,100
Ex Situ Intermediate Sep/Phased Imp 3050 5,100 $5,280 1.688 1.731 34,500
Scenario 1 5750 7600 . $7,870 1.322 1.369 35,100
Scenario 4 36400 46700 $48,330 1.283 1.328 66,200
Ex Situ No Separations Vitrification 29100 37580 $38,900 1.291 1.337 58,990
Ex Situ No Separations Calcination 10300 14140 $14,630 1.373 1.420 41,010
Ex Situ/In Situ Combination 1 2135 3580 $3,710 1.677 1.738 33,200
Ex Situ/In Situ Combination 2 1235 2080 $2,150 1.684 1.741 32,340
Ex Situ Extensive Separations 143 260 $270 1.818 1.888 490

Page 1
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